
REPORT JULY 1, 2002-JUNE 30, 2004 
SEISMIC RESEARCH UNIT, UWI 

 

 1 

 
 TABLE OF CONTENTS 

 

1. EXECUTIVE SUMMARY.............................................................................................................3 

2. MAJOR ACHIEVEMENTS...........................................................................................................3 
2.1. Fiftieth Anniversary. .........................................................................................................3 
2.2. Public Education Project..................................................................................................3 
2.3. Seismic hazard assessment...............................................................................................3 
2.4. Cooperation with the hydrocarbon industry ....................................................................3 
2.5. Kick ‘em Jenny..................................................................................................................3 
2.6. Dominica ..........................................................................................................................4 
2.7. Geothermal Monitoring. ...................................................................................................4 
2.8. Volcanic Hazards Atlas. ...................................................................................................4 
2.9. Postgraduate programme .................................................................................................4 

3. HISTORY..................................................................................................................................5 

4. BROAD OBJECTIVES ................................................................................................................6 
4.1. Earthquake Seismology....................................................................................................6 
4.2. Volcanology ......................................................................................................................6 

5. STAFF CHANGES ......................................................................................................................7 
5.1. Academic Staff ..................................................................................................................7 
5.2. Support Staff Changes ......................................................................................................8 

6. ACTIVITIES ..............................................................................................................................9 
6.1. Seismograph networks......................................................................................................9 
6.2. Seismic Activity 2002-2004.............................................................................................. 10 
6.2.1. Earthquake numbers..................................................................................................................... 10 
6.2.2. Located events ............................................................................................................................... 11 
6.2.3. Felt earthquakes............................................................................................................................. 11 
6.2.4. Magnitude Distribution ................................................................................................................ 12 
6.3. Special projects (Seismology)......................................................................................... 12 
6.3.1. Trinidad seismic hazard project .................................................................................................. 13 
6.3.2. Monitoring the Hibiscus platform and pipeline to Point Fortin............................................ 14 
6.3.3. Atlantic LNG project ................................................................................................................... 14 
6.3.4. Antigua/Barbuda seismic activity ............................................................................................... 15 
6.3.5. Virgin Islands seismic activity ..................................................................................................... 16 
6.3.6. Netherlands Antilles network...................................................................................................... 16 
6.4. Special investigations (volcanology) .............................................................................. 17 
6.4.1. A Volcanic Hazards Atlas of the Lesser Antilles...................................................................... 17 
6.4.2. Kick 'em Jenny investigations...................................................................................................... 17 
6.4.3. Kick 'em Jenny Hazards ............................................................................................................... 20 
6.4.4. Dominica volcanic activity........................................................................................................... 21 
6.4.5. Earthquakes in St. Kitts................................................................................................................ 23 
6.4.6. St Vincent volcanic monitoring................................................................................................... 24 
6.4.7. Other local earthquakes................................................................................................................ 24 
6.5. Ground deformation measurements...............................................................................24 
6.5.1. Northern Dominica ...................................................................................................................... 24 



REPORT JULY 1, 2002-JUNE 30, 2004 
SEISMIC RESEARCH UNIT, UWI 

 

 2 

6.6. Geothermal Monitoring ..................................................................................................25 

7. OUTREACH............................................................................................................................27 
7.1. Web-based information distribution ..............................................................................27 
7.2. Other outreach activities.................................................................................................27 
7.2.1. Fiftieth anniversary celebrations ................................................................................................. 27 
7.2.2. St. Kitts-Nevis Campaign............................................................................................................. 28 
7.2.3. Student Tours ................................................................................................................................ 28 
7.2.4. Kick ‘em Jenny Research  Cruise ................................................................................................ 28 
7.2.5. Red Cross Lecture Series.............................................................................................................. 29 
7.2.6. Earth Science Week ...................................................................................................................... 29 
7.2.7. National Agricultural and Industrial Exhibition, St. Vincent ................................................. 29 
7.2.8. Presentation of revised seismic hazard maps for Trinidad & Tobago.................................. 30 
7.2.9. Disaster Awareness Week, Grenada........................................................................................... 30 

8. TEACHING............................................................................................................................. 31 

9. CONFERENCES AND MEETINGS............................................................................................. 31 

10. OTHER STAFF ACTIVITIES......................................................................................................32 
10.1. Ms. J. Latchman ..........................................................................................................32 
10.2. Mr. L. Lynch................................................................................................................33 
10.3. Dr. J.B. Shepherd.........................................................................................................33 
10.4. Dr. R. Robertson..........................................................................................................33 

11. OUTSIDE COLLABORATORS ...................................................................................................34 

12. PUBLICATIONS ......................................................................................................................36 
12.1. In peer-reviewed journals ............................................................................................36 
12.2. Full-length conference presentations – peer reviewed ...............................................36 
12.3. Abstracts and Posters ..................................................................................................37 
12.4. Other reports and regional journals ............................................................................37 
 
 

 

 
 
 



REPORT JULY 1, 2002-JUNE 30, 2004 
SEISMIC RESEARCH UNIT, UWI 

 

 3 

 
 

 
1. EXECUTIVE SUMMARY 

 

This report describes the main activities of the Seismic Research Unit of the University of the West  

Indies during the period July 1, 2002 to June 30, 2004. 

2. Major achievements  

2.1. Fiftieth Anniversary 

The Unit celebrated its fiftieth year of operation in 2002. The anniversary was celebrated by a series of 
public lectures and exhibitions in Trinidad and Tobago between July and November 2002 culminating 
in a long-service awards ceremony at Unit headquarters in November 2002. 

2.2. Public Education Project 

The USAID/OFDA-funded public education project ended and the final report was submitted to 
USAID/OFDA.  The last island campaign under the project was held in Antigua from August 19-23, 
2002.  Prof. John Shepherd (Head) and Stacey Edwards (Education Officer) collaborated with the 
National Office of Disaster Services for Antigua’s “Earthquake & Volcano Awareness Week”.  
Activities included interviews on radio and television talk-show programmes, a meeting with 
stakeholders (bankers, insurance reps. etc.) mounting of the “Our Moving Earth” traveling exhibit in St. 
John’s, and a presentation for students aged 14-18 years. 

2.3. Seismic hazard assessment 

The project to create new earthquake hazard maps for Trinidad and Tobago was completed and the 
final report was submitted to the funding agency, which is the National Emergency Management 
Agency (NEMA) of Trinidad and Tobago.  Results of the project were presented to representatives of 
the earth-science based industries at a meeting organized by the Geological Society of Trinidad and 
Tobago in December 2003 and to the emergency-response and planning communities at a meeting 
organized by NEMA in May 2004.  The same techniques were then applied to the whole of the eastern 
Caribbean region. 

2.4. Cooperation with the hydrocarbon industry 

A seismic system monitoring the natural gas pipeline from the Hibiscus platform northwest of Trinidad 
to the Atlantic LNG plant in Point Fortin was brought into operation in late 2003.  The aim of the 
system is to ensure prompt shutdown of the pipeline in the event of a potentially damaging earthquake.  
It complements the existing network which monitors the LNG plant itself and illustrates a growing and 
welcome collaboration between the Seismic Research Unit and the major primary industry of Trinidad 
and Tobago. 

2.5. Kick ‘em Jenny  

A major investigation of the submarine volcano Kick ‘em Jenny in the southern Grenadines was 
completed in March 2003 from the NOAA Research Vessel Ronald H. Brown.  This was the second 
year in succession that the RV Brown has visited Kick ‘em Jenny volcano.  In 2002 the ship spent one 
day surveying the volcano.  The results obtained were so exciting that NOAA and the US National 
Science Foundation provided funds for a considerably extended survey in 2003.  The projected was 
supported also by Caribbean Development Bank (CDB) funds.  This survey was completed between 
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March 12 and March 21 2003.  A wealth of information was collected and a number of publications are 
being prepared.  A full report was presented to the government of Grenada.  Professor Shepherd and 
Ms. Edwards carried out a follow-up public information programme in Grenada in May 2004 in 
conjunction with the Grenada National Emergency Relief Organization (NERO). 

2.6. Dominica 

The volcanic earthquake swarm, which began in Dominica in late 1998 continued throughout the 
reporting period and the Unit maintained a high level of surveillance there.  Ongoing geological 
investigations of Dominica resulted in the publication of a major study in the Bulletin Volcanologique 
and regular reports were made to the Government of Dominica and subsequently posted on our 
website at http://www.uwiseismic.com where full details of all of the activities mentioned here can be 
found. 

2.7. Geothermal Monitoring 

During this period the Unit re-established a geothermal monitoring project in the Lesser Antilles. 
Volcanic gases and liquids were sampled in St. Kitts, Dominica, Saint Lucia, St. Vincent and 
Grenada.  A Graduate Research Assistant was employed specifically for this work and a 
collaborative programme was established with the University of New Mexico. 

2.8. Volcanic Hazards Atlas 

Funds were obtained from the International Association of Volcanology and Chemistry of the 
Earth’s Interior (IAVCEI) and the Caribbean Development Bank (CDB) for the preparation of a 
volcanic hazards atlas for the eastern Caribbean.  Main investigators on this project were Dr. Jan 
Lindsay, Dr. Richard Robertson, Ms. Shahiba Ali and Professor John Shepherd but collaborators 
from a number of overseas universities are involved.  

2.9. Postgraduate programme 

After discussions which have dragged out for 32 years it was finally established that students could be 
registered for postgraduate degrees in the department itself rather than through other departments 
when Ms. E.P. Joseph registered for the degree of M. Phil in Volcanology through the Office of 
Research in September 2003. 
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3. HISTORY 
 
The Seismic Research Unit of the UWI grew out of a Colonial Development and Welfare (CDW) 
project established in 1952 with the objective of monitoring volcanic activity in the Lesser Antilles and 
of providing a trained cadre of scientists in the West Indies who could react quickly to volcanic 
emergencies.  During the first period of operation (1952 to 1957) the work of the Unit was extended to 
include the monitoring of tectonic (non-volcanic) earthquakes and the non-volcanic islands of Trinidad, 
Tobago, Barbados and Antigua were included in the system.  Jamaica joined in 1957 but withdrew in 
1985 to form its own unit.  The Trinidad-based Unit became part of the Imperial College of Tropical 
Agriculture (ICTA) in 1957 and was absorbed into the University of the West Indies in 1960, although 
some funding from CDW and its successor organizations remained until 1972.  Unit headquarters are 
physically located on the St. Augustine campus of the UWI but the Unit maintains facilities in and 
receives financial support from the following countries: 
 

 

Table 1 - Contributing Countries 

 
Trinidad and Tobago E 50% 
Barbados E 21.3% 
Grenada VE 4.305% 
St. Vincent and the Grenadines VE 4.305% 
Saint Lucia VE 4.305% 
Dominica VE 4.305% 
St. Kitts/Nevis VE 4.305% 
Antigua and Barbuda E 4.305% 
Montserrat E 2.870% 

 
In this table E = earthquake monitoring, V = volcanic monitoring and the percentages are percentages 
of the regular budget of the Unit provided by each country.  
 
The Unit therefore provides a national seismological service for nine countries and a national 
volcanological service for five of them.  Some countries provide funds over and above the percentages 
listed in column 3 of Table 1 or provide extra services within the home country, which are closely 
linked to the Unit.  St. Vincent and the Grenadines maintains and provides staff for a small volcano 
observatory close to the Soufriere volcano and the Netherlands Antilles provide funds for the Unit to 
monitor earthquake and volcanic activity in the islands of St. Eustatius and Saba.  In all of the islands of 
the Lesser Antilles we work closely with the national Disaster Preparedness Coordinators (or 
equivalent) through whom we report directly to the contributing governments. The Unit actively seeks 
support from outside funding agencies to supplement funds provided by the contributing governments. 
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4. BROAD OBJECTIVES 

 

4.1. Earthquake Seismology 

The main objectives of the Unit are to provide the contributing governments with accurate and up-to-
date information about earthquake and volcanic activity in the eastern Caribbean region.  In the field of 
earthquake seismology the Unit maintains a seismograph network which, when combined with the 
networks operated by cooperating agencies, covers the entire eastern Caribbean from Trinidad to Saba).  
We are able to provide continuous information about earthquakes as they happen, to carry out specialist 
studies of particularly significant earthquakes immediately after they happen, and regularly to update 
estimates of the level of earthquake hazard in the region.  This is critical information for the 
development of earthquake-resistant building codes, planning for seismic emergencies and the planning 
of important infrastructural projects, which are vulnerable to earthquake effects. 
 

4.2. Volcanology 

In the field of volcanology the objectives are broadly similar. The Unit conducts a continuous study of 
active volcanism in the Lesser Antilles by both geological and geophysical methods.  The main 
objectives are: 
 

o To establish which of the volcanic centres in the Lesser Antilles present a threat of future 
eruptions and to advise regional governments accordingly. 

 
o To quantify the hazard in the form of hazard maps. 
 
o To provide timely and authoritative warning of impending volcanic activity.  
 
o The converse of the aforementioned which is timely and authoritative reassurance that 

sometimes alarming phenomena are not signs of an immediate eruption.  
 
o To assist governments in preparing volcanic contingency plans. 

 
Regular measurements of various volcanic phenomena are made at 16 or so volcanic centres in the 
Lesser Antilles and the Unit responds to real or perceived volcanic crises several times per decade.  In 
addition to the functions listed in the previous section the Unit maintains a consultancy service in the 
fields of earthquake seismology, volcanology and related topics.  Consultancy services are provided free 
to contributing governments and at a charge to other organizations and individuals.  The scale of these 
consultancy jobs varies considerably from individual inquiries about particular earthquakes to 
continuous seismic and volcanic monitoring of whole countries. Projects of this sort provide a 
considerable, but variable, proportion of the funds available to the Unit. 
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5. STAFF CHANGES 

 

5.1. Academic Staff 

Dr. Richard Robertson was awarded the degree of PhD (UWI) in geology on January 28, 2003 for his 
thesis entitled “The Volcanic Geology of the Pre-Soufrière rocks on St. Vincent, West Indies”.  
 
Ms. Stacey Edwards who had originally been appointed on USAID funds in connection with the 
public education project (section 2.7) was re-appointed on internal funds for one year from July 1, 
2002. She was appointed to a new permanent position with effect from July 1, 2003. 
 
Dr. Jan Lindsay resigned with effect from November 1, 2003. She has taken a temporary career break 
to spend more time with her infant son and has returned to her native land New Zealand.  She will 
nevertheless continue to work with the Unit as a part-time consultant on the Volcanic Hazards project 
(section 2.6).  Jan’s stay with the Unit was extremely fruitful and we wish her every success when she 
resumes her career. 
 
Dr. Nicolas Fournier will replace Dr. Lindsay with effect from August 1, 2004. Dr. Fournier who was 
chosen from an extremely strong field of applicants joins us from the Observatoire de Physique du 
Globe de Clermont, Université  Blaise Pascal, Clermont-Ferrand, France where he had a post-doctoral 
position following a PhD at the Open University in the UK. 
 
Ms. Rosemarie Mohais joined the Unit on February 1, 2004 as Junior Research Fellow.  She will 
understudy Professor Shepherd in his basic role as geophysicist in the Unit until his retirement at the 
end of the 2004-2005 academic year. 
 
Mr. Chandradath Ramsingh was re-classified as Information Technology Officer 1 with effect from 
July 1, 2003.  The new title more correctly describes the work that he performs. 
 
Ms. E.P. Joseph joined the Unit as Research Assistant (Geochemistry) in August 2002.  She was 
awarded the degree of M. Phil (UWI) in chemistry in March 2003 but continued work towards the M. 
Phil in Volcanology with the eventual aim of going on to the Ph.D. 
 
As a result of these changes the academic staff on June 30, 2004 was as shown in the following table: 
 

Table 2: Academic and Academic-related staff as of June 30, 2004 
 

John Shepherd. B.Sc. (UMIST) Ph.D. (Manchester) Professor and Head of Seismic Research Unit 
Lloyd Lynch B.Sc. (UWI) Research Fellow (Instrumentation) 
Richard  Robertson B.Sc. (UWI), M. Phil (Leeds), Ph.D. (UWI) Research Fellow (Geologist) 
Nicolas Fournier B.Sc. M.Sc (Clermond-Ferrand), Ph.D.(OU) Research Fellow (Volcanologist) 
Chandranath Ramsingh B.Sc. (UWI) Information Technology Officer 1. 
Shahiba Ali. B.Sc. M.Sc. (UWI) Consultant (GIS Specialist) 
Stacey Edwards B.A. (Howard), Ed.M (Harvard)  Education Officer 
Joan Latchman B.Sc., M. Phil (UWI) Research Fellow (Seismologist). 
Jan-Marie Lindsay B.Sc. M.Sc. (Auckland), Ph.D. Potsdam Part-time consultant  (Geology) 
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Rosemarie Mohais B.Sc. M.Phil (UWI) Junior Research Fellow (Geophysicist) 
Erouscilla Patricia Joseph B.Sc. M.Phil. (UWI) Research Assistant (Geochemistry) 

 
Of eleven academic and related staff six are women, eight are West Indians and seven are UWI 
graduates. 
 

5.2. Support Staff Changes 

There were no significant changes in support staff.  
 

Table 3: Support Staff June 20 2004 
 

Mr. Lutchman Pollard Research Technician 
Mr. Godfrey Almorales Research Technician 
Ms. Nisha Nath Research Technician 
Mr. Wilkie Balgobin Engineering Technician 
Mr. Ian Juman Electronics Technician 
Mrs. Yvonne Joseph Secretary/Stenographer 
Mr. Kumar Rampersadsingh Office Assistant 
Mr. Nolan Ali General Maintenance Assistant 
Ms. Shirley Bethelmy Cleaner 
Mr. Armoogam Moonsammy Gardener 
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6. ACTIVITIES 

 

6.1. Seismograph networks 

The network in the British Virgin Islands was withdrawn at the request of the BVI government but to 
compensate for this the network in the Netherlands Windward Islands of St. Eustatius, Saba and St. 
Maarten was upgraded. The rest of the eastern Caribbean network is basically unchanged since our last 
report. The whole network, with cooperating networks is shown in Figure 1. 
 

63.0W 58.0W

10.0N

15.0N

20.0N

UWI Stations

IPGP Stations

FUNVISIS/UDO Stations

 
Figure 1: Eastern Caribbean seismograph stations in operation July 1, 2004 

 

In summary there are: 

• Ten three-component broadband stations equipped with Guralp 40-T seismometers.  The 
seismometers are connected directly to on-site computers and record digitally at 100 
samples/second with a bandwidth of 0.033Hz (30-second period) to 50 Hz and a nominal 
dynamic range of 146db.  
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• Two of these stations are additionally equipped with Kinemetric K2 accelerographs which 
extend the bandwidth to 100 Hz at the high-frequency end. 

• Data are routinely transmitted to Trinidad from all of these stations through the Internet but 
can also be recovered by direct telephone connection. 

• Four stations are equipped with three-component short-period seismometers.  Equipment is 
otherwise identical to that at the broadband stations. 

• Thirty-two (32) stations are equipped with single vertical component stations only.  These 
stations are linked by VHF or UHF radio to the nearest three-component station. 

• Four stations are equipped with Kinemetrics K2 three-component accelerographs only.  These 
record locally on PC cards at a sampling rate of 200 s/s and are equipped with GPS timing 
systems. Data are collected when needed.  

• All three-component stations send their data, and those from associated single component 
stations, to an Internet server from where they are downloaded to Trinidad when required.  
When activity increases at any node of the system data can be processed locally in real time.  

6.2. Seismic Activity 2002-2004 

6.2.1. Earthquake numbers 

Table 4 (which is a continuation of similar tables in  previous reports) shows the numbers of tectonic 
earthquakes  located and felt over the period July 1, 2002 to June 30, 2004. 

 

Table 4: Felt tectonic earthquakes from July 1, 2002-June 30, 2004 

 

Period Located Reported Felt 
July- Sept 2002 183 3 
Oct-Dec 2002 224 5 
Jan-Mar 2003 133 1 
Apr-June 2003 235 3 
July- Sept 2003 124 2 
Oct-Dec 2003 158 2 
Jan-Mar 2004 183 4 
Apr-Jun 2004 Not yet complete Not yet complete 

Totals 1240 20 
 
Details of all of these earthquakes including locations, magnitudes and other relevant data are included 
in the Bulletins of the Seismic Research Unit which are posted on our web site at: 
 

http://www.uwiseismic.com. 
 

The numbers in Table 4 are about 15% lower than in previous reports.  This reflects the exclusion of 
the Virgin Islands from these statistics.  
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6.2.2. Located events 
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19.0 N
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9.0 N

14.0 N

19.0 N

 63.0W 58.0W

10.0 N

15.0 N

20.0 N

 
Depths Greater than 70 km Depths 30 to 70 km Depths less than 30 km 

 
Figure 2: Eastern Caribbean earthquakes in three depth ranges. 

 
The three maps above show (left) earthquakes with depths greater than 100 km, (centre) earthquakes in 
the depth range 30 to 70 km and (right) earthquakes with depths less than 30 km.  Earthquakes in the 
deep and intermediate ranges are almost exclusively associated with the Lesser Antilles subduction zone 
and show an arcuate band of earthquake hypocenters dipping from northeast to southwest in the 
northern part of the arc and from southeast to northwest in the southern part.  The shallow earthquakes 
show tectonic activity in the crust.  Some of these earthquakes are associated with the subduction zone 
but others reflect near plate boundary inter- and intra-plate activity.  The general patterns of activity 
have remained the same since the Unit began operations in 1952.  The main difference is that the 
patterns of activity are now defined much more clearly. 
6.2.3. Felt earthquakes 

Twenty (20) earthquakes were reported felt during this period (excluding a number of volcanic 
earthquakes in Dominica, which were felt over very limited areas).  Most were felt at low intensity.  
Numbers are lower than in the previous reporting period.  Again this is mainly because the Virgin 
Islands are excluded.  The biggest earthquake was an earthquake of magnitude 6.1, which occurred 
about 200 km to the east of the Leeward Islands on May 14 2003.  This earthquake was felt in all of the 
Leeward Islands and as far south as Dominica but no damage was reported.  Maximum intensity was 
IV on the Modified Mercalli scale in Antigua and Barbuda.  Seventeen additional earthquakes of 
magnitude 4.5 or greater were recorded and all of these were felt also. 
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6.2.4. Magnitude Distribution 

Figure 4 shows the numbers of earthquakes located as a function of magnitude. 
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Figure 3: Numbers of earthquakes as a function of magnitude 

 
There is a common rule of thumb that graphs of this sort are linear with a slope of about –1 down to 
the magnitude at which the detection of earthquakes is complete. The graph for this observation period 
is linear down to a magnitude of about 2.8, indicating that the networks are locating all earthquakes 
reliably down to about this magnitude throughout the region. This figure has been steadily reduced 
from about 4.0 over the past six years since major modernization of the networks began. Generally, the 
limit is 1-2 units lower within each individual island where there are dense seismograph networks. 
 

6.3. Special projects (Seismology) 

Modernization and refurbishment of the seismograph networks, which began in 1998-99 and reached a 
peak of activity in 1999-2000 was effectively complete by the end of 2002.  Rapid access to the 
seismograph station data means that arrival time data are now available almost in real time and details of 
the location, magnitude and effects of all significant earthquakes is circulated rapidly via the web site.  
The emphasis within the seismological research programme has therefore moved on from being 
concerned mainly with analysis of the first arrivals of P and S phases and determination of locations and 
magnitudes of earthquakes.  These functions are now performed semi-automatically and the 
professional staff have moved on to more detailed analysis of complete earthquake wave forms 
obtained from the more-carefully calibrated digital broadband stations.  The effects of this will be seen 
in research results over the next few years. 
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6.3.1. Trinidad seismic hazard project 

Professor Shepherd assumed personal responsibility for this project at the end of the 2001-2002 session 
when the contract of Ms. Sharon Teebenny was terminated.  This project was funded by the National 
Emergency Management Agency of Trinidad and Tobago (NEMA).  Discussions with a number of 
potential users of the information resulted in a re-direction of the project.  Preliminary results were 
available by mid-2003 and were discussed with potential users of the information in both informal 
meetings and public seminars.  A final report was submitted to NEMA. An outline of the methods 
used and final results were posted on the web at: 

http://www.uwiseismic.com/Earthquakes/eq_ttseis.html 

The methods were then applied to the rest of the Lesser Antilles and the results were posted at: 

http://www.uwiseismic.com/Earthquakes/eq_hazmaps.html 

Figures 4 and 5 show the hazard maps for Trinidad and Tobago. 
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Figure 4: Horizontal spectral ground acceleration at 1.0 second period: Levels with 2% probability of 
exceedance in any 50-year period. 
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Figure 5: As figure 5 at 0.2 second period 
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6.3.2. Monitoring the Hibiscus platform and pipeline to Point Fortin 

The Hibiscus platform is a natural gas producing platform operated by British Gas and located to the 
north of the northwestern tip of Trinidad.  Natural gas is supplied to the Atlantic LNG plant at Point 
Fortin through a pipeline, which passes through the First Boca (Boca de Monos) and across the Gulf of 
Paria.  Mr. Lynch has obtained a contract from British Gas on behalf of the Unit to provide seismic 
monitoring for the platform and pipeline.  The main objective is to ensure a speedy shutdown of the 
relevant section of the pipeline should there be a potentially-damaging earthquake.  The seismic 
monitoring network includes three seismic triggers and two strong-motion accelerographs and came 
into full operation in late 2003.  

 

6.3.3. Atlantic LNG project 

The network supported by Atlantic LNG and based in Point Fortin continued to operate without 
problems throughout the year.  It is now complemented by the pipeline monitoring system of the 
previous passage (see Figure 6).  The level of seismic activity in the southwestern part of Trinidad close 
to the plant continues to be very low.  The network nevertheless records frequent earthquakes from all 
over the world but particularly from the three major seismogenic zones, which affect the two sites. 
These zones are shown in Figures 7 and 8.  For the Atlantic LNG plant and the southern half of the 
pipeline, zone A of Figure 7 is the most significant seismic source.  This zone represents the 
continuation of the seismically-active El Pilar fault zone of eastern Venezuela and extends to within 30 
km of the LNG plant.  Earthquakes in this zone occur mainly at depths of less than 15 km represented 

Figure 6: Seismic monitoring network for
Atlantic LNG plant and British Gas Hibiscus
platform. Small stars are seismograph stations.
Red symbols are instruments installed by UWI.
Blue symbols are additional instruments installed
for Atlantic LNG/British Gas. All instruments
are linked to St. Augustine by real time radio
telemetry and Internet connections. 
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by the red stars on Figure 7.  The biggest earthquake in this zone during this period was of magnitude 
5.0  

 
Figure 7: Shallow earthquakes (depth < 30 km) Figure 8: Deeper earthquakes (depth > 30 km) 

 

For the Hibiscus platform and the northern half of the pipeline the most significant source is zone C 
of figure 8, which consists of earthquakes with depths greater than 30 kilometers. During this period a 
small cluster of shallow earthquakes occurred within 10 km to the southwest of the Hibiscus platform) 
but it is too soon to say whether this is a small fluctuation in activity or a permanent feature.  Zones A, 
B and C are long-established active zones. 

From the accelerograph records collected at the Atlantic LNG plant we judge that five (5) earthquakes 
during the reporting period were strong enough to have been felt at the plant.  The highest horizontal 
acceleration recorded was on January 15 2004 when an earthquake of magnitude 4.8 in zone B of 
figure 7 generated a peak horizontal acceleration of 0.0029g (0.29% of the intensity of gravity or about 
3 gals) at the plant.  This is sufficient for the earthquake to have been felt widely but well below the 
level at which plant operations might be affected.  The other four earthquakes may have been felt by a 
few people in favourable locations.  

6.3.4. Antigua/Barbuda seismic activity 

The Antigua/Barbuda region is more severely affected by shallow-focus earthquakes than any other 
part of the region other than Tobago.  In our previous report we drew attention to two clusters of 
intense activity, which are shown as filled yellow ellipses in figure 9.  In the current period the zone to 
the northeast of Guadeloupe was much less active but activity to the east of Antigua Barbuda 
continued to be well above the background level. 
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Figure 9 Leeward Islands Seismicity 2000-2002 Figure 10 Leeward Islands Seismicity 2002-2004 

 

6.3.5. Virgin Islands seismic activity 

In December 2002 the government of the British Virgin Islands requested us to withdraw our 
seismograph network.  The withdrawal was completed by mid 2003.  Instruments withdrawn from the 
BVI were used to reinforce the network in the Netherlands Antilles. 

6.3.6. Netherlands Antilles network 

A new three-component broadband digital seismograph station was installed in St. Maarten and the 
short-period three component stations in St. Eustatius and Saba were equipped with new computers 
and recording systems.  The complete network in the western Leeward Island on July 1 2004 is shown 
in Figure 11. 

  
Figure 11: Seismograph stations in the western Leeward Islands July 1 2004 
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6.4. Special investigations (volcanology) 

6.4.1. A Volcanic Hazards Atlas of the Lesser Antilles 

Mainly through the initiative of Drs. Robertson and Lindsay a major project was initiated for the 
production of a Volcanic Hazards Atlas of the Lesser Antilles.  The Volcanic Hazard Atlas of the 
Lesser Antilles will be a comprehensive reference work summarizing the current state of knowledge of 
each live volcano in the volcanic islands of the Lesser Antilles.  It is the first attempt to gather in one 
place information pertaining to volcanic hazards for all these islands, bringing together in a uniform 
format both published and non-published data that were previously scattered amongst numerous 
journal and newspaper articles and internal reports.  The idea grew out of the USAID-funded 
workshop 'Volcanic and Seismic Hazards in the Eastern Caribbean' held at the Seismic Research Unit, 
in May 2001 for representatives from Disaster Management offices throughout the Eastern Caribbean.  
At this workshop the delegates expressed the unanimous opinion that a Volcanic Hazards Atlas would 
provide a valuable tool in assisting disaster preparedness agencies, planning departments and 
emergency management personnel in preparing for and mitigating volcanic crises.  Funding for the 
Atlas was obtained from the Caribbean Development Bank Disaster Mitigation Facility for the 
Caribbean, and the project was endorsed by the International Association of Volcanology and 
Chemistry of the Earth's Interior (IAVCEI).  As a comprehensive repository of volcanological data, it 
is hoped that the Atlas will be a valuable reference work not only for civil authorities but also for a wide 
range of other groups from Caribbean high school students to scientists working in this fascinating 
volcanic region. 

UWI staff involved in the project are Drs. Robertson, Lindsay and Shepherd and Ms. Ali of this Unit 
and Dr. Jacob Opadeyi of the department of Surveying and Land Information.  There are a number of 
overseas collaborators from the Montserrat Volcano Observatory, California State University in the US, 
Bristol and Coventry Universities in the UK, the Geological Survey of Canada, the Institut de Physique 
du Globe de Paris and the Saudi Geological Survey. 

6.4.2. Kick 'em Jenny investigations 

The study of Kick 'em Jenny which was completed in a single day in March 2002 (see previous biennial 
report) completely changed our understanding of this volcano.  During the second half of 2002 we 
carried out an intensive interpretation of the results.  In the analysis we also re-examined bathymetric 
data collected on earlier surveys of the volcano.  The most significant results from this combined 
analysis were: 

1. Kick 'em Jenny is a bigger volcano than had previously been appreciated. It is located within a 
U-shaped structure, which is probably the remnant of a much larger volcano.  A clearly 
identified failure surface dips under the volcano at an angle of 20o from east to west.  This 
suggests that a major collapse occurred at some time in the past. Kick 'em Jenny has emerged 
within the remnants of the older structure, probably fed from the same magma chamber. 

2. Contrary to what is widely believed the volcano is NOT growing continuously towards the 
surface of the sea.  We have re-examined all of the available data collected on previous surveys 
and it is clear that, since 1962 at least the depth to the crater rim has remained constant at about 
185 meters, within the limits of accuracy of the techniques used.  It is important to emphasize 
this since the statement that the volcano is growing, together with estimates of when a new 
island will be formed continue to appear in the news media.  
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3.  Changes in shape of the summit region have been related to the growth of a dome inside the 
crater between 1976 and 1978 (probably during the 1977 eruption) and its collapse (probably in 
the 1988 eruption).  The dome briefly grew to within 160 meters of the surface between 1977 
and 1988 so that the eruptive vent came close to the depth range in which eruptions become 
explosive.  The depth to the vent is now too great to permit explosive interaction between 
water and magma so that the probability of explosion-generated tsunamis, which had been of 
great concern, has lessened considerably. 

The 2002 investigation answered some of the outstanding questions about Kick 'em Jenny but raised 
others.   In order to answer the questions raised it was necessary to carry out further investigations of Kick 
'em Jenny.  The opportunity to extend the studies came in March 2003 when an extensive ten-day research 
cruise was conducted on the volcano.  This project was funded by the National Oceanic and Atmospheric 
Agency of the United States and involved collaborations between the Seismic Research Unit, NOAA and 
the University of Rhode Island.  A discussion of the findings from both cruises can be found in the 'Report 
on studies of the Kick 'em Jenny submarine volcano March 2002 and March 2003 with updated estimates 
of marine and coastal hazards' a hardcopy of which is available from the Unit.  An electronic version of the 
report is available on our website at www.uwiseismic.com. 
 
From the data obtained we were able to construct a three-dimensional picture of the sea floor in this 
region. This is shown in figure 12. 
 

 
Figure 12  Three-dimensional model of Kick ‘em Jenny and its immediate environs viewed from the  
 Southwest. 
 

The main features of this diagram are: 
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• The Kick ‘em Jenny crater is on the eastern edge of a complex of domes and craters in the 
southeastern corner of the diagram.  

• The break in slope represents the level at which the main ridge of the Lesser Antilles merges 
into the Grenada Trough. The irregular black line is the 2300-meter isobath. Bathymetry is 
sampled to the southeast of this line at sufficient density to permit identification of features 10 
meters in diameter or less. On the northwest of the line the sampling density is much coarser 
and the size of features, which can be resolved, is greater than 100 meters in the Grenada 
Trough. Even on the scale of this map features can be identified in this region, which are 
artefacts of the data collection/analysis system.  

• The red line is the 1000-meter isobath, which is the limit of operation of the ROV (Remote 
Operated Vehicle), one of the instruments used in the investigation. Within the area enclosed 
by this line it is possible to identify objects down to about a meter in diameter and, where 
photographs were taken, even smaller objects can be identified. 

 
The main conclusions and answers to questions raised during the 2002 investigation are: 

• Where are the debris-flow  deposits? 

A hummocky mound of material which almost certainly represents the remnants of a major 
collapse from the present site of Kick 'em Jenny was located between 6 and 16.5 km to the 
west-north-west of the Kick 'em Jenny crater on the downslope into the Grenada Trough. 
These deposits lie between two extensive ridges known as levees which form the arms of the 
U-shaped structure identified in 2002. 

• What are the dimensions of the deposits? 

The deposit covers about 67 km2 with a mean thickness of 151 meters and a maximum 
thickness of 300 meters. Total volume is 10 ± 0.5 km3.  

• What changes have taken place in the summit region during the last three eruptions? 

o The dome which was present in the crater up to at least 1986 and probably until 1990 
has now disappeared completely. 

o In its place there is an inner crater which is highly active thermally and which is emitting 
large quantities of gas but shows no sign of genuine eruptive activity. 

o The irregular features which we suspected were on the crater floor are artifacts of the 
data-collection process. 

o The depth to the thermally active crater floor is about 267 meters. This is the most 
likely depth at which magma will interact with water in the next eruption. The vent is 
now at a depth which is more than 120 meters greater than the depth at which the 
magma-water interaction is likely to be highly explosive. 

o The depth to the crater rim is about 180 meters. This has remained unchanged within 
the limits of error since the first accurate survey in 1974. 

• Is low-level eruptive activity carrying on at present? 

No direct eruptive activity is taking place in the crater at the present time. 

• Is there strong fumarolic activity in the crater? 
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The floor of the crater is strongly active thermally. There is continuous emission of gas 
(probably steam) and indications that very high temperatures exist within a few meters of the 
surface. 

Other observations 

Bathymetric observations in the vicinity of the active Kick 'em Jenny crater showed that it lies on the 
western edge of a field of domes and craters. The appearance of these domes and craters suggests that 
they are older than Kick 'em Jenny and are no longer active but they were probably fed from the same 
magma chamber as the original, now collapsed, volcano, the renewed Kick 'em Jenny cone and the 
adjacent Île de Ronde and Île de Caille. 

6.4.3. Kick 'em Jenny Hazards 

• The increase in depth to the eruptive vent means that the risk of explosion-generated tsunamis 
from Kick 'em Jenny is now negligibly small. It will not become significant again until the 
volcano grows to within about 130 meters of the surface of the sea. The most probable way in 
which the volcano will grow is by formation of a dome, or sequence of domes, within the 
crater, which is open at the present time.  

• At some time in the past it is highly likely that there was a much bigger volcano on the site of 
Kick 'em Jenny which probably formed an island comparable in size to the existing Île de 
Ronde and Île de Caille. This volcano collapsed into the Grenada Trough and may have 
generated a tsunami with an amplitude at source of as much as 50 meters. The probability that 
this event will be repeated at the present time is zero. In order to create the conditions 
necessary for such a collapse it will be necessary for the flanks of the volcano to be built up, 
probably by repeated dome collapses until the whole volcano, rather than just the central part 
of it, is several hundred meters higher than it is now. 

• Direct observation of strong thermal activity and gas emission in the inner crater confirms that 
Kick 'em Jenny presents a permanent threat to shipping passing over the volcano. The 
establishment of a total shipping exclusion zone of 1.5 km around the volcano is fully justified. 

Full details of the Kick 'em Jenny investigation can be found on our website.  The results will be 
presented to the scientific world at the congress of the International Association of Volcanology and 
Chemistry of the Earth's Interior (IAVCEI) in Pucon, Chile in November 2004. 
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6.4.4. Dominica volcanic activity  

The earthquake sequence in Dominica which began in 1988 continued throughout the reporting period 
although its nature changed significantly.  Figure 13 shows daily numbers of local earthquakes recorded 
by the Dominica seismograph network from the beginning of the current crisis period up to the end of 
June 2004. 

 

 

 

The most significant feature of this graph clearly is the sharp step which occurred in April 2003.  This 
corresponds to a burst of almost 600 local earthquakes which occurred between April 14 and April 20 
2003.  On April 25 422 local earthquakes were recorded which is the greatest number ever recorded in 
a single day not only in Dominica but in any volcanic island in the West Indies where an eruption was 
not actually in progress.  Many of the earthquakes were felt in northern Dominica.  Locations of the 
biggest of the earthquakes are shown in Figure 14. 
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Figure 13: Daily numbers (red bars) and cumulative total (blue line) of local earthquakes in  
Dominica September 1998 to April 2004. 
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Figure 14: Dominica local earthquakes April 14-21 2003 

 

It can be seen that there has been a definite and significant change in earthquake locations in Dominica.  
This is illustrated graphically in figures 15 and 16, which show the locations of earthquakes in 
Dominica year by year since 1998. 
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Figure 15: Dominica shallow earthquakes 1998-2000 
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Figure 16: Dominica shallow earthquakes 2001-2004 

Although seismic activity associated with the Morne Plat Pays volcanic centre in southern Dominica 
continues the main locus of activity has switched to northern Dominica close to the Morne aux Diables 
volcano.  The full significance of this is not yet fully understood. 

6.4.5. Earthquakes in St. Kitts 

The increase in activity in St. Kitts which began in May 2002 tailed off by the end of the year. The level 
of activity is now down to background.  Only five (5) true local earthquakes were recorded from July 1 
2002 to July 1 2004.  This level is sufficient to indicate that the volcano is live but nothing more than 
that.  
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Figure 17: Local earthquake numbers in St. Kitts Jan 1 2000 to July 1 2004 
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The improvement in the network carried out in 2002 has enabled us to distinguish more clearly 
between genuine earthquakes and quarry blasting close to the main St. Kitts seismograph station. 

6.4.6. St. Vincent volcanic monitoring 

Despite recent activity elsewhere in the region the Soufriere of St. Vincent remains potentially the most 
dangerous volcano of all the volcanoes monitored by the Seismic Research Unit.  In 1981 it became the 
first of these volcanoes to be equipped with a permanent telemetered seismograph network.  In July 
2003 the latest in a series of modernizations of the network was carried out.  Coincidentally, a slight 
escalation in activity occurred shortly after the network was improved.  Figure 18 shows the rate of 
occurrence of local volcanic earthquakes in St. Vincent from January 1, 2000 to July 1, 2004. 
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Figure 18: Local earthquake numbers in St. Vincent January 1, 2000 to July 1, 2004 

After the burst of activity in October 2003 the rate of activity doubled from about one per week to two 
per week. This is still below crisis level but serves to remind us that the volcano is still live. 
6.4.7. Other local earthquakes 

Occasional volcanic earthquakes were recorded in other volcanic islands but none at a rate above the 
background level. 

6.5. Ground deformation measurements  

6.5.1. Northern Dominica 

In response to the increased seismic activity in northern Dominica (see section 6.4.4 above) the 
monitoring network in Dominica was reinforced in two ways: 
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1. An additional seismograph station was set up in northern Dominica. 

2. An extensive ground deformation network covering the Morne aux Diables volcano was 
established in northern Dominica. 

 
Figure 19: GPS network in northern Dominica. Red stars are GPS stations, black stars are 

seismograph stations. 
 

The group of three red stars within a red ellipse on the northeastern coast of Dominica are GPS 
stations established by the United States National Geodetic Survey (NGS) at Melville Hall airport in 
1996.  The locations of these stations are known to within one cm within the World Geodetic System 
1984 (WGS84).  The position of our subsidiary reference station at Morne Espagnol (also known as 
Barber’s Block) on the northwestern coast of Dominica was measured with respect to these stations by 
static GPS observations.  The remainder of the stations were then located with respect to Morne 
Espagnol.  The length of the lines joining the red stars in figure 20 can be measured with an accuracy of 
better than 5 mm so that any future small deformation of the volcano will be detected by future 
measurements. 
6.5.2. Geothermal Monitoring 

The revived programme of geothermal monitoring in the Lesser Antilles (see report for 2000-2002) was 
continued and strengthened in 2002-2004.  Up to November 2003 the programme was under the 
general direction of Dr. J.M. Lindsay.  Dr. Richard Robertson then assumed responsibility.  In August 
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2002 Ms. E.P. Joseph took up the position of Research Assistant to work full time on this project.  In 
September 2003 Ms. Joseph established an historic first in the history of the Seismic Research Unit 
when she became the first ever graduate student to be registered for a postgraduate degree in the Unit 
itself.  Ms. Joseph is now registered for the M. Phil in Volcanology.  In September-October 2002 Ms 
Joseph visited the University of New Mexico to utilize the laboratory facilities and to consult with Dr. 
Tobias Fischer of the Geology Department.  Various analytical tests were conducted on geothermal 
fluid samples from the Lesser Antilles, which were collected by Dr. Lindsay together with Dr. Fischer 
or Linda Brown on previous occasions.  In collaboration with Dr. Robertson, Ms. Joseph was 
successful in obtaining a grant of  $TT42,900 from campus Research and Publications and with the 
help of these funds collected and analyzed geochemical samples from Saint Lucia, Dominica and St. 
Vincent. 
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7. OUTREACH 

 

7.1. Web-based information distribution 

The number of hits on the Unit’s website continued to increase almost exponentially during the period 
of this report.  The all-time highest number of hits is still 98,904 in December 2001 when an eruption 
of Kick ‘em Jenny volcano generated enormous interest but we are now approaching this number on a 
regular basis.  This has risen from less than 4,000 hits per month when the site was inaugurated in mid 
2001. 
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Figure  20: Hits on the Seismic Research Unit’s website 

 
The increase in use has been particularly significant since the website was refurbished in January 2003.  
Dr. Robertson and Ms. Edwards carried out the refurbishment and Ms. Edwards is now responsible 
for day-to-day maintenance.  In order to create greater access to information on geologic hazards in the 
Eastern Caribbean, the website was upgraded to include more links and an easier to navigate format.  
New pages are continuously being added. 

7.2. Other outreach activities 

7.2.1. Fiftieth anniversary celebrations 

In celebration of the Unit’s 50th anniversary, several activities were conducted from September-
November 2002.  With the exception of an official awards ceremony for Unit staff, all of the events 
were education and outreach activities. 
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• On September 25th, 2002 a seminar entitled “Earthquakes, Volcanoes, and Tsunamis in the 
Eastern Caribbean” was conducted in collaboration with the Ministry of Education and the 
National Emergency Management Agency (NEMA) of Trinidad and Tobago.  The workshop 
was targeted to CXC geography teachers in Trinidad and Tobago.  In a survey conducted after 
the workshop 83% of respondents strongly agreed that the programme met individual 
objectives and 67% gave the workshop an overall rating of excellent. 

• For three consecutive Saturdays a traveling exhibit on geologic hazards in the Eastern 
Caribbean was mounted at three major shopping malls in Trinidad – Gulf City Mall, Westmall, 
and Trincity Mall. 

• During the first two weeks of November a small version of the traveling exhibit was mounted 
at the Republic Bank UWI branch. 

• During November secondary schools (Forms 3-6) were invited to attend an exhibition and tour 
at the Unit.  Tours were led by scientists and were held three days per week, three times per 
day.  Approximately 584 students from fourteen (14) schools throughout the island visited the 
Unit during November. 

• On November 21st, 2002 the 50th Anniversary Awards Ceremony was held at the Unit.  The 
highlight of the evening was the presentation of long-service awards to present and former staff 
members who had contributed more than twenty years of service to the Unit. 

7.2.2. St. Kitts-Nevis Campaign 

Although the USAID/OFDA project officially ended in August 2002 (see previous report) a public 
education campaign was held in St. Kitts-Nevis in February 2003.  This campaign could not be 
accommodated under the USAID/OFDA project.  Dr. Robertson and Ms. Edwards collaborated with 
the National Emergency Management Agency in St. Kitts-Nevis on the following activities: 

• Radio and television interviews 

• Student lectures 

• Mounting of the “Our Moving Earth” exhibit in both St. Kitts and Nevis. 

• Meeting with Cabinet in Nevis 

• Panel discussion with stakeholders in both St. Kitts and Nevis.  Presentation title was 
“Geological Hazards and Lessons Learnt: The Montserrat Experience.” 

7.2.3. Student Tours 

Apart from school visits to the Unit during the 50th anniversary celebrations in November, there were 
nine school visits between January and June 2004.  One of these schools was Combermere High 
School from Barbados. 

7.2.4. Kick ‘em Jenny Research  Cruise 

An intensive outreach campaign was conducted during the Kick ‘em Jenny research cruise in 2003 
(section 6.4.2) Public relations exercises included: 

• A daily log of activities from the ship (including photographs) was posted on the Unit’s website. 
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• The Kick ‘em Jenny pages on the website were revised to include expanded information on the 
volcano. 

• Six press releases were disseminated before, during and after the cruise.  These were published 
on the Unit’s website as well as in various newspapers in the region. 

• Television and newspaper interviews were held with Dr. Richard Robertson who was stationed 
at the Kick ‘em Jenny Monitoring Centre in Grenada during the cruise. 

At the end of the cruise a press conference was held in Grenada with the research team (Prof. John 
Shepherd, Prof. Haraldur Sigurdsson, Prof. Steve Carey, Dr. Doug Wilson and Dr. Karen Wishner).  
Preliminary findings from the cruise were discussed at the press conference. 

7.2.5. Red Cross Lecture Series 

From 18th-24th August 2003, Dr. Robertson participated in a Red Cross sponsored lecture series in 
Grenada and Dominica.  The objective of the lecture series was to provide participants with 
information on volcanic hazards unique to the respective islands.  The lectures were also designed to 
serve as a forum for discussing mitigation and preparedness measures.  Lectures were held in the 
following communities: 
 
• Grenada:  Pomme Rose/La Tante 
    Grand Anse Valley/Mont Eau 
    Champ Fleurs/Vincennese 
    Marquis/Soubis 
 
• Dominica:  Bagatelle 
               Paix Bouche 
        Pointe Michel 
    Portsmouth 
    Salisbury 
Additionally, electronic versions of the island-specific volcano brochures produced by the Unit were 
sent to the Red Cross regional headquarters in the Dominican Republic for duplication and distribution 
in the relevant territories. 

7.2.6. Earth Science Week 

Earth Science Week is an event that was started in October 1998 by the American Geological Institute 
to help the public gain a better understanding and appreciation of Earth Sciences and to encourage 
stewardship of the Earth.  The week promotes the recognition of Earth Science Research as a valuable 
activity and demonstrates its application to our daily lives.  For the first time, the Seismic Research Unit 
teamed up with the Geological Society of Trinidad and Tobago (GSTT) and the Association of 
Petroleum Geoscience Students of the University of the West Indies ('Soca Sandstones') to celebrate 
Earth Science Week in October 2003.  The two main events were an exhibition on the UWI, St. 
Augustine campus and the presentation of new seismic hazard maps for Trinidad and Tobago at a 
GSTT meeting. 

7.2.7. National Agricultural and Industrial Exhibition, St. Vincent 

The Seismic Research Unit and the Soufriere Monitoring Unit of St. Vincent mounted a joint display 
on earthquakes and volcanoes at the National Agricultural and Industrial Exhibition in December 2003. 
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Prime Minister Ralph Gonzales officially opened the four-day exposition on 10th December, 2003. The 
last NAIE exhibition was held over 20 years ago and a number of competitions and displays were held 
this year to celebrate the event. 

7.2.8. Presentation of revised seismic hazard maps for Trinidad & Tobago 

During the 2002-2004 period, the Seismic Research Unit produced revised seismic hazard maps for 
Trinidad and Tobago as part of a project funded by the National Emergency Management Agency 
(NEMA) of Trinidad and Tobago (see sections 2.10 and 6.3.1).  The revised maps have been publicly 
presented twice during this period. 

• GSTT Meeting, December 2003.  At a meeting of the Geological Society of Trinidad and 
Tobago (GSTT),  (co-sponsored by bpTT) Prof. Shepherd presented new seismic hazard maps 
for Trinidad and Tobago.  These new maps illustrate Spectral Ground Acceleration at 0.2 
seconds period and 1.0 second period with 2% probability of exceedance in any 50-year period.  
The presentation and the maps were subsequently posted to the Unit’s website. 

• NEMA Seminar, June 2004.  Prof. Shepherd presented new seismic hazard maps for Trinidad 
and Tobago.  These new maps illustrate Spectral Ground Acceleration at 0.2 seconds period 
and 1.0 second period with 2% probability of exceedance in any 50-year period.  Attendees at 
the meeting included civil servants primarily from the planning division.  The presentation and 
the maps were subsequently posted to the Unit’s website. 

7.2.9. Disaster Awareness Week, Grenada 

In May 2004, Prof. Shepherd and Ms. Edwards traveled to Grenada to participate in the National 
Emergency Relief Organization’s (NERO) ‘Disaster Awareness Week’.  Discussions centred on 
findings of the 2003 Kick ‘em Jenny survey.  Activities included: 

• Lectures in St. Andrew’s, St. Patrick’s, St. John’s and Carriacou. 

• Interviews on radio and television talk show programmes 

• Interviews with the print media 
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8. TEACHING 
 

Teaching is not part of the normal duties of members of the Unit but staff are willing to help other 
departments, within reason, whenever it is thought that our special skills can be of use.  Courses taught 
during this period included: 

 

Table 5: Courses taught during 2002-2004 

 
Name Department Degree Course Year(s) 

J.B. Shepherd Chemical 
Engineering 

B. Sc. (Petroleum 
Geoscience) 

Introductory Geophysics 2002-03 

2003-04 

J. Lindsay Chemical 
Engineering 

B. Sc. (Petroleum 
Geoscience) 

PX10A 

PX13A 

2002-03 

2002-03 

R. Robertson Chemical 
Engineering 

B. Sc. (Petroleum 
Geoscience) 

Igneous Petrology 2002-03 

S. Ali Civil Engineering B. Sc. (Civil Engineering) Natural Hazards & 
Disaster Management in 
the Caribbean 

2002-
2004 

 
 

9. CONFERENCES AND MEETINGS 
 
 

Staff attended the following national and international meetings: 

 

Table 6: Conferences and international meetings 

 
Date Conference/Meeting Organized by Location Staff member Paper(s) 

July 2002 Western Pacific Meeting AGU1 Wellington NZ Dr. J.M. Lindsay Yes 

Nov 2002 Thematic Cooperating 
Group on Hazard 
Mapping and 
Vulnerability Assessment 

CDERA2 Barbados Ms. S. Ali Yes 

Nov 2002 Beyond Walls UWI Montserrat Dr. R. Robertson Yes 

April 2003 SSA Annual Meeting SSA3 San Juan, 

Puerto Rico 

Mr. L. Lynch 

Ms. J. Latchman 

Yes 

Yes 

May 2003 Beyond Walls UWI St. Vincent Dr. R. Robertson Yes 
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Jun 2003 IUGG2003 IUGG4 Sapporo, Japan Dr. R. Robertson Yes 

July 2003 Cities on Volcanoes 3 IAVCEI5 Hilo, Hawaii Dr. R. Robertson 

Ms. S. Edwards 

Yes 

Yes 

Sept 2003 Annual Seminar GSTT Port-of-Spain Ms. J. Latchman Yes 

Oct 2003 Thematic Cooperating 
Group on Hazard 
Mapping and 
Vulnerability Assessment 

CDERA Barbados Ms. S. Ali Yes 

Feb 2004 Inaugural Graduate 
Students Conference 

UWI Mona, Jamaica Ms. E.P. Joseph Yes 

Nov 2003 Meeting on the 
Harmonization of 
Tentative Lists and 
possibilities for Serial and 
Transboundary 
Nominations for Eastern 
Caribbean States Parties 

UNESCO St. Vincent Dr. R. Robertson Yes 

1 AGU = American Geophysical Union 

2 CDERA = Caribbean Disaster Emergency Response Agency 

3 SSA = Seismological Society of America 

4 IUGG = International Union of Geodesy and Geophysics 

  

10. OTHER STAFF ACTIVITIES 
 
 

This section outlines staff activities, which have not been described already in the subject specific parts 
of this report. The Publications section (section 12 below) indicates the areas in which members of 
staff have been particularly active. 

10.1.  Ms. J. Latchman 

Research in progress: 

• Tobago and Earthquakes – PhD project; registered with The University of the West Indies 
from 2000.  Three (3) themes under investigation: 

1. Forecasting of the strongest 1997 earthquake near Tobago using b-value analysis 
and other indicators– this theme reports on the b-value analysis conducted during the 
activity of 1997, which led to the projection that a stronger earthquake was imminent and 
re-examines the data for other short-term indicators of stronger activity. 

2. Projected seismicity near Tobago based on past seismicity near and off to the east 
of Tobago – this theme examines the entire database of earthquakes near and off to the 
east of Tobago with a view to improving the understanding the tectonics at work in the 
generation of earthquakes near Tobago. 
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3. Hydrological effects of the 1997/04/22 Tobago earthquake – this theme documents 
and analyses the groundwater impact of the main shock of the 1997 series, by collecting 
information from government agencies and property owners.  A possible model consistent 
with the observations is used to determine the change in the size of crack apertures, which 
gave rise to the large volume of observed groundwater discharge. 

• Eastern Caribbean b-value analysis – investigation of the b-value of some of the seismogenic 
zones in the region. 

Ms. Latchman received an award from the GSTT for the most outstanding technical paper presented at 
their annual meeting 15th November, 2003. 

10.2. Mr. L. Lynch 

Mr. Lynch’s research concerned the integration of Internet and telecommunication technology (ITC) 
into the regional seismic monitoring and data acquisition network.  The following three areas were 
investigated. 

• Use of Asymmetrical Digital subscriber Line (ADSL) and Wireless Local Area Network 
(WLAN) to improve the “last mile” sector of the seismic data communication links and 
complement the “dial-up” Internet access links. 

• Use of Watchdog Timer and other techniques to improve the availability and reliability of the 
remote data acquisition and monitoring systems. 

• Development of a middleware software package that is suitable for the available cost-effective 
computer-networking infrastructure in the Eastern Caribbean.  Two areas of development are 
being undertaken.  The first employs traditional HTTP and FTP methods while the second 
method uses message queuing techniques. 

10.3. Dr. J.B. Shepherd 

• Served on the Governing Board of the Montserrat Volcano Observatory (MVO) 

• Served on the Board of the National Emergency Management Agency of Trinidad and Tobago 

10.4. Dr. R. Robertson 

• At the request of the Government of St. Vincent and the Grenadines Dr Richard Robertson 
investigated the incidence of mass movement at Dauphine in southern St. Vincent.  Dr. 
Robertson visited St. Vincent from 8-19th December, 2003 and established a network to 
monitor for continued movement on the slope.  He provided briefings to Cabinet, to local 
disaster coordinating officials and gave a public lecture to residents of the community affected. 

• Cities on Volcanoes 4 Proposal: April– July 2003:  Dr Robertson chaired the Seismic Research 
Unit’s CoV4 Proposal Committee that submitted a proposal for the hosting of Cities on 
Volcanoes 4 Conference in St. Kitts-Nevis.  The proposal was well received but unsuccessful 
losing to Ecuador.  The CoV Committee suggested that if the Seismic Research Unit re-apply 
for the next meeting the proposal would stand a good chance of being successful. 

• Soufrière Hills Volcano 10-year Commemorative Scientific Conference:  Dr Robertson initiated 
proposals and began preliminary work on the organization of a 10-year Commemorative 
Scientific Conference on the Soufrière Hills Volcano to be held in Montserrat in July 2005.  He 
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established organizing committees for this meeting, sent out circulars to the scientific 
community and posted a webpage for the conference at the following site on the internet: 

http://www.uwiseismic.com/shv2005/shv2005_index.html 

 

 

11. OUTSIDE COLLABORATORS 
 
 
Dr. W.P. Aspinall      Dr. Joel M Crichlow 
Aspinall & Associates,      Computer Science Dept. 
5 Woodside Close, Beaconsfield,     Rowan University 
Bucks HP9 1JQ, England,     Glassboro, NJ 08028 
UNITED KINGDOM     USA 
 
Professor Steve D. Malone     Professor F.D. Morgan 
Dept. of Geophysics      Massachusetts Institute of Technology 
University of Washington     Cambridge, Massachusetts 
USA        USA 
 
Professor Haraldur Sigurdsson     Professor Steve Carey 
Graduate School of Oceanography    Graduate School of Oceanography 
University of Rhode Island     University of Rhode Island 
USA        USA 
 
Dr. Doug Wilson      Dr. Peter Dunkley 
National Oceanic and Atmospheric Agency   Montserrat Volcano Observatory 
Washington, D.C.      Fleming’s 
USA        MONTSERRAT, W.I. 
 
Dr. Kirstie Simpson      Professor Steve Sparks 
Geological Survey of Canada     Department of Earth Sciences 
Pacific Division      The University of Bristol 
Vancouver       Bristol, England 
CANADA       UNITED KINGDOM 
 
Thea Hicks       Dr. Paul Cole 
Department of Earth Sciences     School of Science and the Environment 
The University of Bristol     Coventry University 
Bristol, England      England 
UNITED KINGDOM     UNITED KINGDOM 
 
Dr. Alan L. Smith      Dr. M. John Roobol 
Department of Geological Sciences    Saudi Geological Survey 
California State University     P.O. Box 54141 
San Bernardino, California     Jeddah 21514 
USA        SAUDI ARABIA 
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Dr. Mark V. Stasiuk     Dr. Jean-Christophe Komorowski  
Geological Survey of Canada    Laboratoire de Physique des Géomatériaux 
Pacific Division     CNRS UMR 7046, IPGP 
Vancouver      FRANCE 
CANADA 
 
Dr. Georges Boudon      
Observatoires Volcanologiques et Sismologiques  
Institut de Physique du Globe de Paris (IPGP) 
FRANCE 
 
Dr. Francois Beauducel     
Observatoires Volcanologiques et Sismologiques de la Guadeloupe (OVSG) 
Institut de Physique du Globe de Paris (IPGP) 
Guadeloupe (FWI) 
 
Dr. Jean-Pierre Viode 
Observatoires Volcanologiques et Sismologiques de la Martinique 
Institut de Physique du Globe de Paris (IPGP) 
Fonds Saint-Denis, 97250 
St. Pierre 
Martinique (FWI) 
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12. PUBLICATIONS 

 

Seismic authors in bold text 

12.1. In peer-reviewed journals 

Lindsay, J.M., Stasiuk M.V. and Shepherd J.B. (2003) ‘Geological history and potential hazards of 
the late-Pleistocene to Recent Plat Pays volcanic complex, Dominica, Lesser Antilles’ Bulletin of 
Volcanology 65: 201-220. 

Schmitt A.K., Lindsay, J.M., deSilva S., and Trumbull R.B.(2003?): U-Pb zircon chronostratigraphy of 
early-Pliocene ignimbrites from La Pacana, north Chile: implications for the formation of stratified 
magma chambers. Journal of Volcanology and Geothermal Research 120: 43-53 

Lindsay J.M., J. B. Shepherd, D. Wilson  (2004) Volcanic and Scientific Activity at Kick 'em Jenny 
Submarine Volcano 2001–2002: Implications for Volcanic Hazard in the Southern Grenadines, Lesser 
Antilles. Natural Hazards. In press October 2004 

12.2. Full-length conference presentations – peer reviewed 

Bhatt, B and R. Mohais (2004) The temperature and heat transfer profiles of a fluid film squeezed 
between two permeable discs which rotate within a magnetic field . Proceedings, Eighth International 
Conference on Heat Transfer, Lisbon Portugal 

Joseph, E. P. 2004.  Implementation of a geothermal monitoring program for the islands of the Lesser 
Antilles: Challenges and preliminary results. Inaugural Graduate Student’s Conference; 19 – 20 February 2004; 
Mona, Jamaica. 
Robertson, R. E. A., Aisha Samuel, J.B. Shepherd, L.L. Lynch and J.L. Latchman (2003) 
Monitoring volcanic activity at the Soufrière volcano – a model for volcano monitoring operations in 
small-island nations.  Beyond Walls: Multi-disciplinary Perspectives - St. Vincent and the Grenadines Conference, the 
School of Continuing Studies, U.W.I., 22-24th May 2003. 

Robertson, R.E.A. (2003): Making use of geology - the relevance of geology and geological 
information to the development process in St. Vincent and the Grenadines.  Beyond Walls: Multi-
disciplinary Perspectives - St. Vincent and the Grenadines Conference, the School of Continuing Studies, U.W.I., 22-
24th May 2003. 

Robertson, R.E.A., A. Samuel & J.B. Shepherd (2003): Volcanic activity on St. Vincent and the 
Grenadines, West Indies.  Poster presented at the Beyond Walls: Multi-disciplinary Perspectives - St. Vincent 
and the Grenadines Conference, the School of Continuing Studies, U.W.I., 22-24th May 2003. 

Robertson, R.E.A., T. Jackson & P. Scott (2003): A new geologic map of St. Vincent, West Indies.  
Poster presented at the Beyond Walls: Multi-disciplinary Perspectives - St. Vincent and the Grenadines Conference, 
the School of Continuing Studies, U.W.I., 22-24th May 2003. 

Edwards, S.M., R.E.A Robertson, & J.B. Shepherd, (2003).  Effective public education strategies in 
the Eastern Caribbean.  Conference Abstracts, Cities on Volcanoes 3, Hilo, Hawaii 14-18th July 2003. 

Robertson, R.E.A., S.M.  Edwards, & J.B. Shepherd (2003).  Utilizing the formal education system 
to change public opinion in the Eastern Caribbean.  Conference Abstracts, Cities on Volcanoes 3, Hilo, 
Hawaii 14-18th July 2003. 
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Shepherd, J.B., R.E.A. Robertson, J.L. Latchman  & L. Lynch (2002): Precursory activity to the 
1995 eruption of the Soufrière Hills Volcano, Montserrat.  Beyond Walls: Multi-disciplinary Perspectives – 
Montserrat Conference, the School of Continuing Studies, U.W.I., 13-14th December 2003. 

12.3. Abstracts and Posters 

Edwards, S.M., R.E.A Robertson and J.B. Shepherd . (2003). Effective public education strategies 
in the Eastern Caribbean. Published abstracts, IAVCEI Conference Cities on Volcanoes 3, Hilo, Hawaii.  
Lindsay, J.M.  (2002) Tsunamigenic potential of Kick ‘em Jenny Submarine Volcano, Lesser Antilles. 
Published Abstracts AGU (American Geophysical Union) Western Pacific meeting held in Wellington, New Zealand 
in July 2002. 
Robertson, R.E.A., Jackson, T.J. & Scott, P. (2003):  High MgO Basalts of St. Vincent West Indies.  
Conference Abstracts IUGG2003, Sapporo Japan, 30th June – 11th July 2003. 

Lynch, L.L., D. Beckles, J.B. Shepherd, and C. Ramsingh. (2003) Remote Seismological and 
Volcano Monitoring Using Distributed Computing Techniques Seismological Society of America Annual 
Meeting, San Juan, Puerto Rico, April/June 2003 
Lynch, L.L., J.B. Shepherd, R.E.A. Robertson, J.L. Latchman, J.M. Lindsay and E.P. Joseph 
(2003). Recent Advances in the Volcano Monitoring Program Employed in the English-speaking 
Volcanic Islands of the Eastern Caribbean. Seismological Society of America Annual Meeting, San Juan, Puerto 
Rico, April/June 2003 
Wishner, K. F., H. Sigurdsson, S. Carey, D. C. Smith, A. Staroscik, J. B. Shepherd, W. D. Wilson, and 
S. Lundin. Biology of hydrothermal vents on Kick’em Jenny Volcano in the Caribbean. 10th Deep-Sea 
Biology Symposium, Coos Bay, Oregon, 25-29 Aug. 2003. 

12.4. Other reports and regional journals 

Lindsay, J.M. and Edwards, S.M. (2003): Scientists find volcanic craters off Grenada. Article published 
in the yachting magazine “Caribbean Compass”. 
Lindsay, J.M. , J. David, J.B. Shepherd and J. Ephraim.(2003)  Volcanic Hazard Assessment for 
Saint Lucia, Lesser Antilles’ and Scientific Supplement. Report to the government of Saint Lucia   

Joseph, E.P. (2003) Occupational Health and Safety - Sulphur Springs Park Saint Lucia: Monitoring 
proposal and recommendations” 

Robertson, R.E.A. & A. Samuel (2004): Report on mass movement at Dauphine, St. Vincent, W.I. 
Report prepared for the Government of St. Vincent and the Grenadines, December 2003. 15p.  


