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World Heritage Site, 
Pitons Management Area

Cover Image:
Rising to 770 m above sea level, Gros Piton (left) and Petit 

Piton (right-foreground) are part of the Piton Managment 

Area which was recognized as a World Heritage Site in 2004.  

This designation was due largely to the visual impact and 

aesthetic qualitites of the Pitons, two adjacent forest-clad 

volcanic lava domes rising abruptly from the sea.

The Pitons are part of the Soufriere Volcanic Centre that 

comprises a series of volcanic vents and a vigorous high-

temperature geothermal field.  This Centre is currently 

considered to be the only live volcanic centre in Saint Lucia.  

The most likely type of activity expected from this volcanic 

centre in the future is a phreatic or hydrothermal eruption.
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Our vision

To be the leading agency in the Eastern 
Caribbean for earthquake, volcano 
and tsunami monitoring and for the 
dissemination of information to reduce 
risk, deaths, injuries, property damage 
and economic loss. 
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The UWI Seismic Research Centre (SRC) is the regional 
agency responsible for monitoring earthquakes and volcanoes 
in the English-speaking islands of the Eastern Caribbean.  The 
Centre has been providing governments in the Caribbean 
with expert advice on geologic events and associated hazards 
affecting these islands for over fifty years.  It is one of the 
few specialised research institutions of the University and 
its work directly impacts vulnerable island communities 
throughout the Eastern Caribbean.  In addition to the day-
to-day monitoring of 19 live volcanoes and a seismically 
active region, the Centre collaborates with local, regional 
and international agencies on research projects relevant 
to its core areas of operation (seismology, volcanology and 
education & outreach).

During the reporting period, the seismograph network 
recorded a minimum of 757 earthquakes in the area of 
responsibility.  There were 30 significant felt events for the 
period, the strongest of which was a magnitude 5.3 event for 
an earthquake located east of Guadeloupe on 7 May, 2010.  
The densest concentration of epicentres for the year was 
seen in the vicinity of the Paria Peninsula, with 223 of the 757 
located events (more than 29%) occurring within the Centre’s 
area of responsibility south of 11.5oN and west of 61.7oW. 

Executive 
Summary

The Centre recorded more than 757 
earthquakes for the period in the area of 
responsibility

SRC Director Dr. Richard 
Robertson looks on as 
MVO scientists prepare for 
an Observation flight to the
Soufrière Hills Volcano 
(Montserrat) seen venting 
in the background.
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Volcanic activity in the Eastern Caribbean for the reporting 
period was relatively quiet with most of the volcanoes, with 
the exception of Morne aux Diables in northern Dominica, 
exhibiting background levels of activity.  Seismic activity in 
northern Dominica showed elevated levels from June 2009, 
with the largest earthquake in the series occurring on 18 
November, 2010 with a magnitude of 3.6.  This was felt strongly 
in northern Dominica. Towards the end of the reporting period, 
output levels had declined.

The SRC continued to manage the operations of the 
Montserrat Volcano Observatory (MVO), under a contract with 
the Government of Montserrat.  With the exception of the 
Volcano-Seismologist post, all scientific posts have been filled. 
Several of our Trinidad-based staff also undertook tours of duty 
at the MVO to provide relief to the full-time staff.

The Centre embarked on several new projects during the 
year including:

•	 A UWI Disaster Risk Reduction Centre (DRRC) project 
funded by the World Bank to produce a Caribbean Risk Atlas 
for floods, hurricanes and earthquakes for a select number of 
CARICOM countries.  The SRC will be involved in the seismic 
risk component of the project.

•	 Radon monitoring in south-west Tobago for seismic 
surveillance. This project aims to detect changes in radon 
concentrations as a precursory indicator of seismic activity.

Research continues to be focused on the core areas of 
volcanology (numerical modeling, geochemical studies and 
hazard communications) and seismology (strong motion 
studies, and radon monitoring).  During the review period work 
was completed on the Tsunami and other Coastal Hazards 
Warning System (TCHWS) project which was funded by the 
United States Agency for International Development - Office 
of Foreign Disaster Assistance (USAID-OFDA), in collaboration 
with the Caribbean Disaster Emergency Management Agency 
(CDEMA).

All activities regarding a project funded by the International 
Development Research Centre (IDRC) of Canada and 
administered by CDERA1  re: ICT Applications in Disaster 
Management were also completed.  The project provided 
funding for a 2-year MPhil Studentship in Seismology at the 
SRC.

Work on the joint research project entitled Assessment and 
Mitigation of Seismic Risk in the Eastern Caribbean undertaken 
in collaboration with the European Centre for Training and 
Research in Earthquake Engineering (EUCENTRE) and co-
funded  by the Municipality of Milan in the year 2009, was also 
completed. This research involved the preparation of updated 
and IBC2-compliant Probabilistic Seismic Hazard Maps for the 
Eastern Caribbean Islands, especially the islands of Dominica, 
Barbados and Trinidad. The results of the investigation will be 

useful to local engineers and authorities for the purposes of 
structural design and construction practices. 

Planned activities of note for the 2010-2011 academic year 
include the installation of several VSAT seismic stations, in 
collaboration with the Institut de Physique du Globe de Paris 
(IPGP), to improve the seismograph network covering the 
Lesser Antilles region, the implementation of various research 
projects and most importantly continued lobbying for a new 
building to house the Centre.  Work will also continue on 
formalising arrangements for postgraduate research at the 
Centre.

1 Caribbean Disaster Emergency Response Agency, now CDEMA
2 International Building Code

The many different 
faces of the Soufrière 
Hills Volcano 
Montserrat (Ash 
plume left - Dome 
glow  right)
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Seismograph Network 

The Eastern Caribbean Seismograph Network 
(ECSN) operated by the SRC consists of over 
52 instruments (see Figure 1) that comprise a 
mixture of three-component broadband stations, 
Kinemetric K2 accelerographs, three-component 
short-period seismometers and single vertical 
component stations.  Data is transmitted in real 
or near real-time to the Centre headquarters in 
Trinidad.  When activity increases at any node of 
the system data can be processed locally in real 
time. 

In addition to data from the seismograph 
network, volcanic systems in the region are 
monitored by ground deformation and gas 
monitoring networks.

Operations

One of the many seismic 
wave traces that are 
read by technicians each 
day at the SRC.

Figure 1: Eastern Caribbean 
seismic monitoring network.
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..GPS monitoring of ground deformation is an excellent medium-near real-time 
monitoring tool.

Ground Deformation Network 

The seven continuous GPS (cGPS) stations operated in 
Dominica, Grenada, Antigua, St. Kitts, St. Vincent and Tobago 
were fully operational throughout the period under review.  
Data from these stations along with three other stations from 
other international institutes are contributing to determining 
the tectonic velocity of this region and aid in increasing the 
accuracy of our volcano monitoring GPS networks (see 
Figure 2).  Our GPS data repository is available online through 
request.  Additionally, two cGPS stations were installed in 
northern Dominica: one at Ross University on the roof of 
the Information Technology Department; and the second 
site is on a ridge near Penville village on the eastern flanks of 
Morne Aux Diables volcano, very close to a Cable & Wireless 
installation.  These stations were installed to augment the 
Centre’s volcano monitoring capabilities on Dominica and to 
strengthen the Eastern Caribbean cGPS network.

SRC Volcanologist, Rob Watts (2nd from left) and Wayne 
Abraham (left) of the Dominica Public Seismic Network, 
complete work on the installation of a cGPS station in 
Penville Dominica with the assistance of local technicians.

Figure 2: Eastern Caribbean 
continuous GPS network.

 The SRC has fully adopted and implemented the GAMIT\GLOBK 
tool to produce high precision GPS solutions and velocities.  The 
GPS acquisition and processing with this tool has been automated 
which allows for the production of daily reports and a many fold 
increase in precision for volcano GPS networks.  The precision 
of the Montserrat Volcano Observatory’s local cGPS network 
has significantly improved with the implementation of GAMIT\
GLOBK.  Along with the increase in Eastern Caribbean stations, 
this highlights that GPS monitoring of ground deformation is an 
excellent medium to near real-time monitoring tool. 
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Geothermal Monitoring

The SRC initiated geothermal monitoring (measurement of 
temperature, pH, and chemical composition) of hot springs 
and fumaroles associated with Lesser Antilles volcanoes in 
2001.  Routine sampling in islands including Dominica, Saint 
Lucia, Grenada, St. Vincent, St. Kitts, and Nevis have taken place 
on an almost annual basis.  Geothermal field investigations 
were conducted in Dominica during the reporting period 
(December 2009 and January 2010).  These trips were 
undertaken as part of the programme of regular geothermal 
monitoring in Dominica, as well as in response to increased 
seismic activity in northern Dominica.  Sampling of the hot 
springs and bubbling pools associated with volcanic systems 
were carried out across the island (see Figure 3).  No major 
anomalies in temperature, pH or geothermal activity were 
observed at the sites sampled, as compared with previous 
data.  The results of the chemical analyses, when complete, 
will provide more details of the chemical composition of the 
geothermal fluids sampled and reveal any changes that may 
have occurred since the last visit to these sites.

 

Seismic Activity 2009 - 2010

During the period, the TRN network stations recorded a 
minimum of 757 earthquakes in the area of responsibility, of 
which a total of 513 events were located (68%), using our own 
data and the data contributions from Martinique, Guadeloupe, 
Puerto Rico and Venezuela.  The pattern of seismicity seen 
in the Eastern Caribbean has been changing in recent years 
from the distribution of previous decades.  While activity in 
the Paria Peninsula area (north of Venezuela) was maintained 
at its usual high level, there continues to be a marked 
absence of a similar concentration of events in the Antigua-
Barbuda area.  The elevated output level in the vicinity of 
Dominica-Martinique, apparent since the 29 November, 2007 
magnitude 7.3 earthquake in the area, persists.  The daily 
generation of earthquakes is shown in Figure 4.  The elevated 
activity seen in mid-September through mid-December 
arose from an increase in background seismicity along with 
earthquakes recorded in the northern Dominica area (see 
section on volcanic earthquakes for further details).  The 
largest event for the period occurred on 7 May, 2010 east of 
Guadeloupe with magnitude 5.3.  There were 9 earthquakes 
with magnitude higher than 4.5, 24 events in the 4.0-4.5 
magnitude range and 88 in the 3.6-3.9 magnitude range.  The 
magnitude distribution of located events with magnitude 
>2.0 is shown in Figure 5.  There were 30 events reported felt 
for the period.

SRC scientists, Erouscilla Joseph and Richard 
Robertson, prepare water samples during a 
geothermal monitoring trip to Dominica.

Figure 3: Sites of geothermal 
monitoring in Dominica.
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Figure 5: Monthly 
magnitude distribution 
of earthquakes with 
magnitude >2.0 
during 2009/08/01 – 
2010/07/31.

Figure 4: Daily and 
cumulative number of 
earthquakes generated 
in the Eastern Caribbean 
during 2009/08/01 – 
2010/07/31.
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Epicentral locations of the events for the period 
are shown in Figure 6.  The densest concentration 
of epicentres for the year is seen in the vicinity of 
the Paria Peninsula, with 223 of the 757 located 
events (more than 29%) occurring within our 
area of responsibility south of 11.5oN and west of 
61.7oW.  There were 48 earthquakes in the area east 
of Trinidad and 43 on land Trinidad.  There were 
two events of magnitude 4.8 near the east coast 
of Trinidad.  They were the largest earthquakes in 
that general area for the period.  Activity in the area 
within 16oN-19oN and east of 62.5oW, which from 
past patterns would be on par with that seen in the 
Paria Peninsula area continues at a reduced level 
and contributed approximately 0.03% to the total 
number, while about 12% of the located events 
occurred in the area between 14o-16oN.  Figure 7 
is a map of the earthquake locations presented in 
3-D.  The plot allows an appreciation of the depth 
distribution of seismicity along the subducting slab.

Figure 6: Epicentral map of 
earthquakes occurring during the 
period 2009/08/01 – 2010/07/31.

Figure 7: 3-D plot of earthquakes 
during the period within boundaries 
shown.
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Trinidad seismicity for the period

There were 98 earthquakes located in the area bounded 
by 9.5oN-11oN and 60oW-62oW during the period 2009/08/01 
– 2010/07/31.  Figure 8 is an epicentral map for the period.  
The largest events in the area for the year were of magnitude 
4.8 and occurred on 22 November, 2009 and were located on 
land Trinidad, near the east coast.  Both earthquakes were 
reported felt and MMI - III (see footnote) was associated with 
the observations (Table 1).  The overall pattern of seismicity 

revealed in Figure 8 is consistent with that usually seen. 
However, the number of earthquakes located on land Trinidad 
during the period continues to be somewhat elevated over 
the long term average and may be a consequence of the 
earthquakes of magnitude > 5.0 that occurred on land Trinidad 
in 2004 and 2006.  There were no events in the immediate 
vicinity of Point Fortin.

Figure 8:  98 Epicentres within the area bounded 
by 9.5oN - 11oN and 60oW - 62oW for the period 
2009/08/– 2009/07

..the number of earthquakes located on land Trinidad during the period continues to be 
somewhat elevated over the long term average..

*MM = Modified Mercalli
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DATE TIME 
(UTC*)

LAT. 
(°N)

LONG. 
(°W)

DEP. 
(km)

MAG. 
(Mt)

FELT  REPORTS

2009/08/16 11:33:54.77 14.959 60.725 57 3.9 North-east of Martinique. Felt in Saint Lucia MM INT: II-III – 
Gros Islet, Corinth, Gran Riviere, Marchand

2009/08/19 16:50:58.80 15.646 61.465 14 3.1 Near north coast of Dominica. Reported Felt in Dominica.

2009/09/06 02:01:45.55 11.013 62.083 96 3.8 North of Paria peninsula.  Reported felt in Santa Cruz.

2009/09/19 23:1003.94 10.761 62.473 35 4.3 Paria Peninsula.  Felt Trinidad MM INT: II – Chaguaramas, Mara-
val, Curepe

2009/10/05 16:28:07.53 17.956 62.542 3 4.1 East of St. Maarten. Felt in St. Kitts and Nevis MM IN II-III.  Felt 
strongly in St. Maarten; also reported felt in Anguilla and St. 
Bartholomew.

2009/11/14 12:56:16.56 10.721 62.525 93 3.3 Paria Peninsula. Felt in Trinidad MM INT: III - Glencoe

2009/11/15 00:07:36.16 15.602 61.438 27 4.1 Northern Dominica. Felt in Dominica MM INT: III - IV – Picard
III – Portsmouth, Savanne Paille, Morne-à-Louis, Calibishie, 
Glanvilia

2009/11/22 22:51:02.22 10.370 61.113 30 4.8 East Trinidad. Felt in Trinidad MM INT: II-III – Tabaquite, Penal, 
Petit Valley

2009/11/22 23:34:17.86 10.253 61.076 42 4.8 Near east coast of Trinidad. Felt in Trinidad MM INT: III – 
Tabaquite

2009/11/28 00:52:21.86 15.631 61.437 12 3.6 Northern Dominica. Felt in Dominica MM INT: III – Portsmouth, 
Savanne Paille, Tanetane, Glanvilia, Picard

2009/12/13 05:11:37.94 10.558 61.532 44 2.0 Trinidad. Felt in Trinidad MM INT II Curepe

2010/01/05 03:36:16.84 10.886 62.213 120 4.3 North of Paria Peninsula. Felt in Trinidad MM INT: III – West-
moorings, Glencoe, Cascade, St. Augustine
Also felt in Maracas Valley, Diego Martin and Santa Cruz

2010/01/13 07:46:42.01 10.944 62.118 69 3.5 North of Paria Peninsula. Felt MM INT: III – Glencoe, Trinidad

2010/01/15 18:00:52.94 10.817 63.288 28 4.8 North of Venezuela. Felt in Trinidad MM INT: III – Port of Spain, 
Invaders Bay, Newtown, Guayaguayare

2010/01/23 09:56:30.83 15.299 61.357 3 2.1 Near south-east coast of Dominica. Felt MM INT:  III – Trafal-
gar, Savanne Paille, Castle Bruce, Laudat Village, Mt. Carnot, 
Cochrane Dominica
III – Bolans, Jolly Harbour, Antigua

2010/01/24 22:43:22.14 16.035 60.959 56 4.4 East of Marie-Galante. Felt MM INT: 
III – Golden Grove, Bolans, Bendals, Jolly Harbour, Golden 
Grove, Antigua
III – Portsmouth, Savanne Paille, Loubière, Dominica

2010/02/03 23:26:29.48 13.91 61.029 26 3.3 Northern Saint Lucia. Felt MM INT:
III – Castries, Dennery, Cap Estate, Gros Isle, Saint Lucia

2010/02/19 12:59:41.97 14.033 60.604 65 3.9 East of Saint Lucia. Felt MM INT:
III – Castries, Monier, Corinth, Rodney Bay, Saint Lucia

2010/02/25 22:43:25.86 17.611 62.557 12 4.3 North-east of St. Kitts. Felt in St. Kitts MM INT: III – Basseterre

2010/03/10 08:00:42.34 10.544 62.53 5.17 3.9 Gulf of Paria.  Reported felt in Trinidad.

Table 1: List of felt events for the reporting period.
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DATE TIME 
(UTC*)

LAT. 
(°N)

LONG. 
(°W)

DEP. 
(km)

MAG. 
(Mt)

FELT  REPORTS

2010/04/21 19:29:28.88 10.341 62.259 7 4.6 Gulf of Paria. Felt in Trinidad MM INT: 
III – St. James, Port of Spain, Diego Martin, Cascade, Carapichi-
ma.

2010/04/23 07:02:06.65 12.881 60.736 65 3.3 South-east of St. Vincent. Felt Choiseul, Saint Lucia MM INT III.

2010/05/02 21:21:52.82 10.954 62.101 96 4.3 North of Paria peninsula. Felt in Trinidad MM INT: IV – Maracas 
Bay, Paramin
III – Carenage, Westmoorings, St. James, Maraval, Diego Martin, 
Cascade, Diamond Vale, Morvant, Santa Cruz, San Juan, Vals-
ayn, St. Augustine, El Dorado, Trincity, Piarco, Arouca, D’Abadie, 
Carapichima, Cunupia, Rio Claro, La Romain.
Also felt MM INT III at Morne Rouge, Grenada.

2010/05/07 23:12:10.74 16.325 61.011 17 5.3 East of Guadeloupe. Felt MM INT III in Castle Bruce, Dominica 
and Lookout, Montserrat.  Also felt in Goyave, Guadeloupe MM 
INT III.

2010/05/21 02:42:48.98 11.036 62.118 62 3.8 North of Paria peninsula. Felt in Trinidad MM INT: III – Diego 
Martin, Santa Cruz, Piarco

2010/06/29 18:48:26.14 15.136 61.133 142 4.0 South of Dominica. Felt in Gros Islet, Saint Lucia MM INT III.

2010/07/06 13:47:47.80 10.516 62.224 3 4.7 Gulf of Paria. Felt in Port of Spain Trinidad MM INT III.

2010/07/09 07:44:50.71 15.76 61.17 20 3.6 North-east of Dominica. Felt in Watten Waven, Dominica MM 
INT III.

2010/07/09 20:50:19.62 10.940 61.718 40 3.9 North-west of Trinidad. Felt in Trinidad MM INT: III – Diego Mar-
tin, Maraval, Carenage, Chaguaramas, Port of Spain, Laventille, 
St. Joseph, St. Augustine.

2010/07/09 21:09:56.47 10.978 61.692 47 3.8 North of Trinidad. Felt in Trinidad MM INT: III – Diego Martin, 
Chaguaramas, Westmoorings, Maraval, Port of Spain, Laven-
tille, St. Joseph

* UTC = Local Time + 4 hours

Seismicity associated with volcanic centres

Generally, the volcanic centres have manifested background 
activity, except for the area in northern Dominica. In June of 
2009, small earthquakes were recorded in the area and some 
were reported felt.  Since that time, the activity has persisted 
punctuated by periods of elevated output.  For example, 
there were 54 earthquakes recorded during the period 16-26 
October, 2009. The largest of these, which was felt in northern 
Dominica, was, at magnitude 3.1. The largest earthquake 
of the series so far had a magnitude of 3.6 and occurred on 
18 November, 2009 at 08:49 a.m.  This was strongly felt in 
northern Dominica.  Towards the end of the reporting period, 
the output level was relatively low.  Fig. 9 shows the daily count 
for the current period along with the cumulative count since the 
episode began.  The generating mechanism for this activity is 
still being investigated.  Thus far, seismicity is the sole indicator 
of unusual activity with ground deformation and geochemical 
measurements maintaining their usual pattern.

Volcanic activity

With the exception of the Soufrière Hills Volcano (SHV) in 
Montserrat, the volcanic centres of the Eastern Caribbean 
exhibited low levels of activity throughout the review period. 

After a 10 month period in which the SHV showed little or 
no signs of visible and seismic activity, activity resumed on 
4 October, 2009 with an episode of ash venting lasting two 
hours. Thirteen more ash venting events occurred in the next 
four days, sending ash up to 20,000 ft. The onset of activity 
was preceded by a swarm of twenty four volcano-tectonic  
earthquakes about one hour before activity started. A drop in 
sulphur dioxide output occurred for 3 days prior to the onset 
of activity.  The fifth phase of lava dome extrusion began on 
9 October and displayed pronounced cyclicity, with periods 
ranging from 3 to 13 hours. Activity continued at an elevated 
rate, with rapid extrusion and regular venting near the lava 
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Figure 9: Northern 
Dominica earthquakes 
occurring during the period 
2009/08/01 – 2010/07/31.

dome summit. The height and volume of the large, pre-existing 
lava dome were consequently increased up to about 235 
million cubic metres - a record for this eruption. 

Pyroclastic flows occurred in all directions during the four 
months of activity and several of the major drainages on the 
volcano’s flanks were filled with associated deposits. In January 
and February 2010 there were five vulcanian explosions, one 
of which on 8 January sent pyroclastic flows further down the 
Belham Valley than ever before. 

On 11 February 2010 there was a major partial dome 
collapse, involving around 50 million cubic metres of lava dome 
and sending pyroclastic flows mainly to the northeast. The 
pyroclastic flows impacted previously unaffected areas and the 
deposits extended the pre-existing coastline more than 650 m 
and added around 1 km^2. Magmatic explosions also occurred 
associated with the dome collapse generating pumiceous flow 
and fallout deposits. Ash columns associated with the partial 
dome collapse event rose to 15 km and spread east and south-
eastwards across large parts of the Eastern Caribbean, closing 
airports for several days.

Since the partial dome collapse there has been very little 
surface activity and seismicity has been low. Occasional short 
pyroclastic flows are formed from degradation of the lava 
dome and these are likely to continue for some time. On 25 

June, 2010  and 2 July, 2010 there were two minor ‘ash-venting’ 
episodes both of which were preceded by a few volcanic 
tectonic earthquakes. Audible venting could be heard from 
areas close to the volcano for several weeks afterwards. 

As of December 2010 volcanic activity has been very low as 
the volcano remains in a pause in lava extrusion.

This dome collapse involved around 
50 million cubic metres of lava dome...

Geothermal monitoring of Hot Pond, Montserrat
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Projects Completed

The research effort of the Centre is focused primarily on 
seismology, volcanology and outreach with a view towards 
an improvement in our ability to provide accurate and up-to-
date information about earthquake and volcanic activity in the 
Eastern Caribbean.

•	 Seismic Hazard Assessment: 
The Centre concluded a major collaborative project with 

the European Centre for Training and Research in Earthquake 
Engineering (EUCENTRE), IUSS, and the University of Pavia 

of Italy. This project involved probabilistic seismic hazard 
assessment of the Eastern Caribbean. SRC Earthquake 
Engineer, Dr. Walter Salazar, was a visiting faculty researcher at 
the European Centre for Training and Research in Earthquake 
Engineering (EUCENTRE) – Italy during September to December 
2009.  During his visit he focused primarily on the seismicity 
evaluation and the strong ground motion estimation for 
the Eastern Caribbean.  A new earthquake catalogue for 
magnitudes above 5.0 for the period 1530-2009 establishing 
fifteen seismogenic sources in the region was compiled. The 
available strong motion data cited above was compared with 
some attenuation relationships proposed for subduction and 

Research and Innovation

SRC geologist, Rob Watts 
observing a roadside outcrop 
of pyroclastic surge deposits 
overlain by thick pumice 
fall on the western Flanks 
of Morne Aux Diables, 
Northern Dominica

Improvement in our ability to provide 
accurate and up-to-date information
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..presents a framework for future seismic hazard assessment initiatives

upper-crustal earthquakes for the peak ground acceleration 
and spectral ordinates. Seismic hazard analysis and related 
maps (see Figure 10) were implemented through the use 
of approaches that can account for the uncertainties of 
the estimates employing the logic tree approach through 
updated computer codes with a validation procedure using 
a seismic hazard programme developed at the SRC by Dr. 
Salazar. The results of the investigation will be useful to local 
engineers and authorities for the purposes of structural 
design and construction practices. It has direct linkages to 
the global effort to determine seismic hazard and risk models 
and tools and presents a framework for future seismic hazard 
assessment initiatives sponsored by the World Bank and the 
CARICOM Regional Organization for Standards and Quality 
(CROSQ). PI: Dr. Walter Salazar.

A

B

C

Figure 10: Seismic hazard maps for Peak Ground Acceleration (PGA 
in “g”) (a) setting 2% of probability of exceedance in 50 years life 
time (return period of 2,475 years); (b) for the period of 0.2s setting 
2% of probability of exceedance in 50 years life (return period of 
2,475 years); (c) for the period of 1.0s setting 2% of probability of 
exceedance in 50 years life (return period of 2,475 years).
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•	 Tsunami and Other Coastal Hazards Warning System 
Project: 

SRC was involved in a collaborative project with the 
Caribbean Disaster Emergency Management Agency (CDEMA 
formerly CDERA) to develop the public education component 
of the Tsunami and Other Coastal Hazards Warning System 
(TCHWS)  project, aimed at preparing CDEMA States to 
respond to tsunamis and other coastal threats. The project was 
funded by USAID OFDA. SRC executed the public education 
component of the project which included preparation of 
a suite of multimedia products for use among the general 
populations, teaching modules for the 12-15 year group, 
and the implementation of public awareness campaigns and 
product review workshops. The project was completed in 
February 2010. PI: Stacey Edwards.

•	 Caribbean Disaster Emergency Management Agency 
(CDEMA)/ International Development Research 
Centre (IDRC) Project:

The main objective of this project was to test and analyze 
the role of Information and Communication Technologies 
(ICT’s) to strengthen community knowledge and support in the 
collection of post information for earthquakes in the Eastern 
Caribbean. One of the final outputs for the project was a system 
to automatically collect, analyze and illustrate the results using 
GIS technology.  PI: J. Latchman

Ongoing Projects and Research in Progress

•	 Radon monitoring:

This research seeks to investigate the utility of radon 
monitoring as an additional technique that may reveal 
observable changes indicative of the imminence of an 
expected earthquake.  Such monitoring, in the earthquake 
context, would be novel in the region.  Monitoring for 222Rn in 
earthquake precursor research could be potentially effective in 
the Tobago setting because of the experience of the significant 
impact on groundwater flow occasioned by the 1997 
magnitude 6.1 event.  Groundwater in Tobago is principally 
held in a fracture network (Lennox Petroleum – Earthwater 
Technology International 2000) apparently dominated by the 
lithological boundaries in south-west Tobago (Latchman 2009).  
In 1997, the fracture network is considered to have narrowed 
or closed in response to the earthquake, thus driving water out 
of the system (Latchman 2009).  Changes in strain on the fault 
system projected to carry the next significant earthquake near 
Tobago may, therefore, result in precursory changes in the local 
groundwater fracture network that might produce anomalies 
in radon output. Radon monitoring is scheduled to begin in 
early 2010 to establish a baseline of radon output for each well. 
Once baseline character is established, then monitoring for 
anomalous changes before the anticipated 2011 earthquake 
will continue.  PI: Drs. J. Latchman and E. Joseph.

•	 Geophysical survey of submarine debris avalanche 
deposits offshore from Montserrat: 

The objective of the project was to identify and map the 
distribution of large submarine debris avalanche deposits on 
the seafloor between Montserrat and Guadaloupe. In May 
2010, the RRS James Cook, a UK Research vessel was used 
to conduct detailed 2D and 3D seismic surveys and sidescan 
sonar imaging of the sea floor deposits. The project was a 
major collaboration between researchers at the National 
Oceanography Centre/University of Southampton in the UK; 
IPGP, Paris and from the University of Kiel, Germany and was 

funded by the Natural Environment Research Council in the UK. 
The project is expected to further our understanding on the 
generation of large submarine landslides and their relationship 
with volcanic activity in the Lesser Antilles, in particular that on 
Montserrat. This also includes identifying links with tsunamis. 
The results of this research are of great interest to the many 
coastal communities in the Caribbean, as well as the scientific 
community at large. Dr. A. Stinton (MVO) participated in the 
cruise as an observer and consultant on the recent volcanic 
activity on Montserrat. The cruise/project is being led by 
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Dr. Pete Talling from the National Oceanographic Centre, 
Southampton, UK. PI: Dr. A. Stinton.

•	 Study of the hazards and impact, on human health, 
of persistently degassing volcanoes; and the use of 
geothermal sites for recreational purposes:

Geothermal sites in Dominica and Saint Lucia are 
used for recreational purposes including sight-seeing, 
bathing and drinking. Geothermal waters used for 
recreation were found to have concentrations of lead, 
cadmium, nitrite, iron and aluminium greater than was 
safely recommended for consumption by the United 
States Environmental Protection Agency USEPA. The 
concentration of sulphur dioxide emissions at these 
sites may also prove hazardous to health with long 
term exposure. These concerns must be examined 
in greater detail for proper safety guidelines to be 
created and implemented for safe use of these sites 
for recreational activity. PI: E. Joseph

•	 Fluids geochemistry in the Lesser Antilles: 
the study of volcanic gases and hot springs 
chemistry and temperature as a tool for 
volcano monitoring:

Mineral equilibria studies of hydrothermal minerals were 
used to investigate the evolution of geothermal systems in the 
region. This research will continue to build on the previous work 
carried out (2001 - present) to establish long-term patterns in 
behaviour of volcanic emissions associated with hydrothermal 
systems and how they respond to changes in magmatic input. 
This information will be used along with other tools (ground 
deformation and seismicity) to monitor volcanic activity in the 
region, thus providing information to island governments and 
the general public. PI: E. Joseph

•	 Dynamics of Geothermal Systems in the Eastern 
Caribbean:

A collaborative PhD research project commenced in January 
2009 between the SRC and the Department of Earth Sciences 
at the University of Bristol UK (Dr. F. Witham). The rationale for 
this project is to gain a better understanding of the factors which 
significantly influence the behaviour of geothermal systems in 
the region.  To that end, times series data, weather information 
and seismic activity surrounding the Boiling Lake in Dominica 
have been collected.  The project focuses on the dynamics of 
regional geothermal systems on three scales.  The first of which 
is well underway and the second phase commenced. The study 

will be helpful to Government and monitoring agencies such 
as the SRC both in terms of hazards mitigation and monitoring 
and in terms of potential use of geothermal systems for energy 
production in the Caribbean. PI: D. Robertson

•	 Montserrat Volcano Observatory Management 
Contract:

The SRC/IPGP contract with the Government of Montserrat 
for management of the Montserrat Volcano Observatory 
(MVO) for the period 2008 – 2013, is ongoing. During the period 
in review the full staff complement to manage the Observatory 
was achieved and the programme of work proposed by SRC/
IPGP in their Technical Proposal was well underway. In addition 
to managing the routine operations of the volcano the SRC 
team, based at the MVO, has effectively managed a significant 
period of elevated activity which occurred during the reporting 
period. PI: R. Robertson

•	  New SRC building project

The preliminary design and estimates for the new building 
to house the Centre were completed. A completely new, 
purposefully designed building is urgently required to house 
the SRC, to address the present congestion and to halt 
deterioration of valuable equipment, books, records, journals 
and other materials that currently are not properly stored. 
The new building should allow for adequate accommodation 
of present activities and should also make provision for the 
planned developments in terms of geosciences at the Centre. 

...to address present congestion and to halt 
deterioration of valuable equipment...

Water vapour and other gases are seen rising from a lahar created 
by heavy rains in Montserrat at the Soufrière Hills Volcano.
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Earth Science Week

Earth Science Week promotes understanding and 
appreciation of the value of Earth Science Research and its 
application and relevance to our daily lives.  In October 2009, 
the SRC chose Understanding Tsunamis as the main theme to 
mark Earth Science Week and targeted two schools for raising 
awareness on tsunamis.  During Earth Science Week, the SRC 
in collaboration with the Office of Disaster Preparedness 
and Management (ODPM) in Trinidad & Tobago sponsored a 
group of geography students from Mayaro Secondary School 
- a small village on Trinidad’s east coast – to attend a student 
workshop at the SRC in St. Augustine.  During the workshop, 
the students learned about the causes of tsunamis and they 
learned how to recognize a tsunami’s natural warning signs.  
Students were also encouraged to share the information with 
family and friends.

Education & Outreach
Providing the bridge between the science and societal application of 
improved knowledge and understanding of the geological hazards

Artwork submitted by 
International School 
POS student Rachel 
Davies Lue Shue for SRC 
Earth Day art contest.

Students and teachers of Mayaro Secondary School, Trinidad, 
pose for a photo after participating in a tsunami science and 
safety workshop at the SRC during Earth Science Week.
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Students of Cedros Secondary School benefited from 
a similar educational activity when a team from the SRC 
visited Bonasse Village - a fishing village along Trinidad’s 
southwestern peninsula - during Earth Science Week.  In 
addition to learning about tsunamis, Cedros Secondary 
students planted trees along the beach as part of the 
SRC’s Tsunami Ready Environment & Education (TREE) 
event.  According to the Food & Agriculture Organization 
of the United Nations (FAO) coastal forests can reduce 
the depth, force and velocity of a tsunami and other 
large wave events.

The SRC partnered with the Department of Forestry 
in the Ministry of Agriculture, Land & Marine Resources 
and the Trinidad & Tobago Meteorological Service and 
received generous sponsorship from First Citizens, 
ODPM, Neal & Massy Foundation, Scrip-J and Cool 
Connections Ltd. for the TREE project.

Haiti Earthquake

Demand for information was so high following the 
devastating earthquake in Haiti on 12 January, 2010, that 
the SRC held its first ever press conference at its premises 
on 14 January, 2010.  This event was well attended by local 
media and provided an efficient means of disseminating the 
information that was being sought. A live video stream of the 
press conference was also made available via the Internet.   The 
demand for information was reinforced when the magnitude 
8.8 earthquake on 27 February, 2010 occurred off the coast 
of Chile.  Following these events, the SRC sought to capitalize 
on the heightened interest in tsunamis and earthquake safety 
by facilitating countless interviews for local, regional and 
international media and by providing relevant tsunami and 
earthquake preparedness information on the SRC’s web media 
(web site and Facebook). 

Tsunami and Other Coastal Hazards 

Warning System Project
       
 For the majority of the reporting period the 

E&O team was heavily involved in implementing 
the Public Awareness and Education (PAE) 
component of the Tsunami and Other Coastal 
Hazards Warning System Project (TCHWS).  
Funded by the USAID Office of US Foreign Disaster 
Assistance (USAID/OFDA) and executed by the 
Caribbean Disaster Emergency Management 
Agency (CDEMA), the PAE component of the 
TCHWS Project sought to increase public 
awareness about tsunamis and other coastal 

hazards within communities in the CDEMA Participating States 
through the production and dissemination of public awareness 
and teacher materials, as well as the execution of public 
awareness campaigns.  A key component of the project Strategy 
was the development of a brand, Tsunami Smart, for promoting 
tsunami awareness across the region. The Strategy focused 
on promoting awareness of a tsunami’s natural warning signs 
(strong earthquake, withdrawal of the sea, unusual roar from 
the ocean) and appropriate responses to these signs, since the 
most likely scenario for a tsunami in the Caribbean is one that 

is locally generated with 
little or no time for official 
warning. 

 
A suite of region-

specific multi-media 
public awareness material 

Education and Outreach 
Research Assistant and 
Geologist, Monique 
Johnson (centre), 
plants trees along with 
students of Cedros 
Secondary School.

L to R: SRC scientists Walter Salazar, Lloyd Lynch and Joan Latchman field 
questions from reporters during the Haiti Earthquake Press Conference at the SRC. 

20UWI Seismic Research Centre
2009-10 Annual Report



(pamphlets, media kit, Public Service Announcements, etc.) 
was produced under the Tsunami Smart brand together with 
a teacher resource kit which included four lesson plans and 
accompanying teaching charts. The material was launched 
during on‐island public awareness and education 
campaigns at several Tsunami Smart Sessions, 
which were essentially stakeholder meetings in 
three (3) pilot states – Antigua, Barbados, Trinidad 
& Tobago.  During these campaigns comments and 
suggestions for improvement of the material were 
provided. Feedback received from the Workshop 
participants, the Public Awareness and Education 
Sub‐Committee and the Tsunami Smart Sessions 
was incorporated in the final material, electronic 
versions of which will be made available from the 
CDEMA and SRC web sites.

 
At the end of the Project a Final Report was 

submitted to CDEMA which included Project 
activities implemented, challenges faced and 
recommendations for follow up activities such 
as mass production and dissemination of the 
information material to non-pilot countries, 
development of a strategy and communication 
tools for the boating community and creation 

of a model end-to-end system with all elements completed 
(i.e. inundation maps, protocols, PAE materials etc.).  The SRC 
hopes to begin implementation of some of these follow up 
activities in the last quarter of 2010.

Samples of the 
Tsunami Smart 
information 
material produced 
under the TCHWS 
project.
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Large earthquakes beneath the seafloor can 
generate tsunamis.

Underwater landslides can 
cause tsunamis when material 
loosened by the landslide 
moves violently, pushing the 
water in front of it.

Tsunami waves possess varying characteristics. Tsunami waves can reach 
as high as 10 metres or more and may strike with devastating force.

As illustrated in the diagram above, volcanic eruptions may 
also cause tsunamis.

The waves travel at jet airliner speeds in deep ocean but slow 
down and grow in height as they come ashore.

Main Causes

Characteristics
Tsunamis slow down but grow in height as they come ashore.

EarthquakEs LandsLidEs

VoLcanic Eruptions

Tsunamis are a series of ocean waves caused by a 
sudden disturbance of the ocean floor – such as an 
earthquake or underwater landslide - that displaces 
a large mass of water.  Tsunamis may also be caused 
by meteors and other extra-terrestrial objects which 
may impact the surface of the ocean.

ScienceTsunami 

Tsunami and OTher COasTal hazards Warning sysTem PrOjeCT (2010)

www.uwiseismic.com  www.weready.org  www.cdema.org

Source: See Teacher Education Resource Kit Appendix.

Tsunami Smart_Poster_Science_Impact_Safety.indd   1 4/21/10   2:29:19 AM

Members of the Head Table at the launch of the TCHWS Project in Trinidad. 
Left to Right: Dike Noel (Public Information Specialist, ODPM), Col. (Ret’d) 
George Robinson (Former CEO, ODPM), Dr. Richard Robertson (Director, SRC), 
Stacey Edwards (Education Officer, SRC), Lloyd Lynch (Research Fellow, SRC).
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Earth Day 2010

The SRC celebrated Earth Day for the first time this year with 
an Art & Illustration competition for lower secondary school 
students in Trinidad & Tobago.  Co-ordinated by the Earth Day 
Network, Earth Day is celebrated each year on April 22 across 
the globe and it is intended to broaden the base of support for 
environmental programmes, rekindle public commitment and 
build community activism around the world through a broad 
range of events and activities. 

The theme for the SRC Earth Day Art & Illustration 
competition was Understanding Earth Systems. The objective 
was to raise awareness of geo-hazards (earthquakes, volcanoes, 
tsunamis) that affect the Caribbean and students were judged 
on their ability to use the visual arts to communicate the 
connections between the different systems, the effects of 
their impact on populations and how to mitigate against 
these hazards.  Over seventy (70) entries were received from 
students across Trinidad. Prizes were 
awarded to the top three winners from 
each form (Forms 1, 2, and 3) as well as 
the top twelve entries were selected for 
publication in the SRC’s 2011 Earth Day 
calendar.  Partial funding was provided 
by First Citizens Ltd.

CORE Internship Programme

Following the success of the first CORE 
(Creating Opportunity from Research 
Experience) Internship Programme in 

2009, the SRC offered two internship placements for summer 
2010.  The CORE Internship Programme seeks to identify 
future geoscientists and communications practitioners by 
providing undergraduate and post-graduate students with 
the opportunity to gain hands-on work experience during 
an 8-week internship at the SRC.  Two internship placements 
were offered for this year’s Programme which ran from May 
17th –July 9th.  Ramon McVorran and Jenalee Samaroo, both 
2010 graduates of the University of the West Indies, Mona and 
St. Augustine campuses respectively, secured these positions.  
The CORE 2010 projects were:

•	 Magnitude Derivation and Regression Analysis
	 Supervisor: Dr. Joan Latchman, Seismologist
This project sought to derive duration magnitude formulae 

using regression analysis. Three software packages were used 
- Matlab, NLREG and Microsoft Excel. 

•	 Modeling of 
Geothermal Systems

	Supervisor: Deborah 
Robertson, Geophysicist

This project involved 
comparison studies of 
three geothermal models 
using state-of-the-art Finite 
Element Method (FEM).  
The intern was given the 
opportunity to assist in the 
development of a numerical 
model using TOUGH2 
multiphase-flow code.

The top 12 entries for the Earth Day Art & Illustration competition were used to create the SRC 2011 Calendar.  
Artwork by Form 1 student, Sara Low, was the SRC staff pick, earning her the coveted cover spot (left).

CORE 2010 interns and their supervisors. L to R: Joan 
Latchman (Supervisor), Jennalee Samaroo (Intern), Ramon 
McVorran (Intern), Deborah Robertson (supervisor).
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The CORE programme is designed to give successful 
candidates a full understanding of how the SRC attains its 
objectives through collaboration within the department. Four 
days per week, interns worked directly with supervisors on 
research projects with one day each week being reserved for 
information sessions. These one-day sessions gave the interns 
an opportunity to interact with other sections within the 
SRC, which included electronics, seismology, volcanology and 
education/outreach.

Public Awareness Seminars
During the reporting period, at least fourteen (14) seminars, 

involving all members of the scientific staff, were given to 
various groups requesting them.  This included schools and 
offices based in Trinidad as well as an earthquake presentation 
in Barbados to Mission Disaster Response Officers from the 
USAID Office of US Foreign Disaster Assistance (USAID/OFDA).  
This year also marked the launch of a series of earthquake 
safety seminars with staff on the UWI St. Augustine campus, 
Trinidad.  This initiative was spearheaded by the Human 
Resources Department and eight sessions were completed.

Caribbean Youth Science Forum (CYSF)

The National Institute of Higher Education, Research, Science 
and Technology (NIHERST) hosted sixth form science students 
from across the region for the 8th Session of the Caribbean 
Youth Science Forum (CYSF) 2009.  The SRC facilitated one CYSF 
interactive student visit to the SRC and Dr. Erouscilla Joseph 
represented the SRC at the CYSF “Meet a Scientist” event. 

National Consultation on Earthquake Safety in 

Trinidad & Tobago

The SRC and the Office of Disaster Preparedness and 
Management of Trinidad & Tobago partnered to host a national 
consultation relevant to the broad topic Earthquake Safety 
in Trinidad and Tobago – A call for action! The objective of 
this consultation was to identify the measures necessary to 
improve earthquake safety in Trinidad and Tobago.

Students learn about volcanic rocks during the 
NIHERST Caribbean Youth Science Forum field trip 
to the SRC.

Students of the UWI Family Development and Children’s 
Centre (Trinidad) practice the Duck-Cover- Hold on (DCH) 
technique during an SRC led earthquake safety session at 
their school. This was SRC’s first experience with delivering 
an earthquake safety session to pre-school aged children.

Participants at the National Consultation on Earthquake Safety in 
Trinidad & Tobago.
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Media

In the aftermath of the Haiti Earthquake (12 January) 
and Chile Earthquake (27 February), the SRC continued 
to receive numerous requests for interviews from local, 
regional and international media.  

In addition to news features, four staff members 
also participated in two documentaries. The first 
documentary required information on earthquakes 
and volcanoes in the Caribbean and was produced by 
a Barbadian production company, Digiscapes.  The 
programme will be broadcast throughout the English-
speaking Caribbean and it seeks to provide regional 
viewers with pertinent information on the various 
natural hazards to which the Caribbean is vulnerable. 
The second documentary focused on tsunami 
preparedness in the Caribbean.  The programme was 
produced by the United States Geological Survey (USGS) 
and will be made available on DVD and via the Internet.

STUDENTS
The SRC continued to develop its 
small postgraduate degree pro-
gramme with a new student en-
rolled in the PhD programme in 
Volcanology. Additionally, several 
MPhil and MSc postgraduate re-
search students are based at SRC 
working on collaborative projects 
with other UWI departments in-
cluding Civil and Environmental 
Engineering, Lands and Surveys, 
and Geography.

Post-graduate 
students seen working 
on various projects.

Members of the media and various stakeholders 
take notes during the main presentations  for 
the National Consultation on Earthquake Safety.
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The single most important activity for the SRC for the next 
three years is the construction of a new building. The SRC 
currently occupies a building which is long past its expected 
lifespan (>50 years old) and has a multitude of major structural 
problems such that it is now deemed most urgent that the 
existing building be condemned and a new facility constructed 
within the next 2-3 years. 

The SRC will continue to manage its monitoring operations, 
seek external funding and undertake research and other 
projects and continue to develop its outreach programmes 
as can best be done given current limitations. However, the 
focus for the SRC over the next biennium will be to secure the 
construction of a new building.

 
Some of the other specific projects planned or already 

underway are summarized below.

•	 Global Facility for Disaster Reduction and Recovery 

(GFDRR) Disaster Vulnerability and Risk Assessment 
Modeling Jamaica and the GreaterCaribbean Basin 
Project:   A project managed by the Disaster Risk 
Reduction Centre and funded by the World Bank to 
produce a regional scale Risk Atlas for Flood, Hurricane 
and Earthquake with high resolution maps for similar 
hazards for four islands. The SRC involvement in this 
project amounts to US$80K and will result in the 
development of an Earthquake Loss Estimation method 
for use in the Caribbean. SRC will be involved in the 
seismic risk component of the project. PI: Drs W. Salazar 
and R. Robertson.

•	 CDEMA/IDRC project:  Extending from the ICT project, 
an opportunity to collaborate with the Instituto 
Nazionale di Geofisica (INGV) in Rome, Italy to adopt 
and modify their “Did you feel it?” online macroseismic 
survey system presented itself.  An experimental 
website was quickly put together for demonstration 

MVO volcanologist 
Henry Odbert installs 
GPS equipment near 
to the Soufrière Hills 
Volcano Montserrat.

PROJECTED ACTIVITIES 
2010 - 2011
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purposes. A simulation was completed, using volunteers 
who were involved in the CDEMA project, to demonstrate 
how the information from the felt report questionnaires 
could be used to calculate intensities and produce 
intensity maps for Trinidad and Tobago. A presentation 
was made to SRC staff and the benefits of implementing 
the system for the Eastern Caribbean were highlighted.  A 
proposal, discussing the full implementation process and 
expenses that would be incurred, has to be drafted and 
submitted for approval. 

•	 Installation of five (5) strong motion instruments:  In 
Trinidad and Tobago as part of a project funded by the 
Trinidad and Tobago government entitled Strong Ground 
Motion Studies in Trinidad and Tobago.

•	 Installation of new continuous GPS (cGPS) stations:  New 
stations are going to be deployed in Nevis and Saint Lucia, 
and additional stations in Dominica. All stations were 
funded from the SRC Departmental Consultancy Fund.

•	 GPS Survey:   Field trip to Dominica to undertake 
another GPS survey and installation of a tiltmeter, along 
with field studies of the deposits around Morne Aux 
Diables volcanic complex.  This work will be achieved in 
collaboration with Dr. Paul Cole (Director of Montserrat 
Volcano Observatory).

The budget we receive from our contributing territories 
provides sufficient funds for basic, routine monitoring only and 
all other work, including most research, major developments in 
the network and outreach, has to be undertaken through grant 
funding mainly from external sources or from applications to the 
SRC Departmental Consultancy Fund. Since 2008 such funds have 
enabled the recruitment of new technical and professional staff 
and the purchase of equipment. The proposals that have been 
submitted and which may come on-stream during the 2011-2013 
period are summarized as follows:

1.	 Seismic Microzonation Studies in Trinidad and Tobago:  
a proposal submitted to the Ministry of Planning, 
Government of Trinidad and Tobago to undertake 
microzonation of major cities and population SRCs in 
Trinidad and Tobago over the next 10 years.  

2.	 GEM Caribbean Regional Programme:  a proposal 
submitted to the Secretariat of the Global Earthquake 
Model (GEM) to implement a Caribbean Regional 
Programme. GEM is a global collaborative effort that 
brings together state-of-the- art science, national, 
regional and international organisations and individuals 

aimed at the establishment of uniform and open 
standards for calculating and communicating earthquake 
risk worldwide. Funding has been approved by GEM for 
recruitment of one Research Fellow post at SRC for 2 
years in order to execute this programme.

3.	 A new accelerometric network to evaluate and mitigate 
seismic risk in the Caribbean:  a proposal submitted 
to the Caribbean Catastrophic Risk Insurance Facility 
(CCRIF) that seeks to reinforce (in the case of Jamaica) 
and establish (in the case of the English-speaking Eastern 
Caribbean), a network of sensors to record strong ground 
movements in the Caribbean, to be used in technical 
studies for the benefit of the region. The project will be 
done in collaboration with the Earthquake Unit at the 
UWI Mona Campus in Jamaica.

4.	 VUELCO (Volcanic Unrest in Europe and Latin America: 
Phenomenology, eruption precursors, hazard forecast, 
and risk mitigation):   a collaborative project (with 
22 other participating organisations) submitted to 
the European Commission under its 7th Framework 
Programme. The proposal falls under the small/medium-
scale focused research project category designed 
for specific cooperation actions (SICA) dedicated for 
international cooperation partner countries (focus on 
Latin American).

5.	 REAKT (for Real Time Earthquake Risk Reduction):   
a collaborative project (with 9 other participating 
organisations) submitted to the European Commission 
under its 7th Framework Programme. The proposal 
falls under the large-scale integrating research project 
category.

6.	 High-resolution marine geophysical investigation of 
pyroclastic density current dynamics at the land-ocean 
transition: Soufrière Hills Volcano, Montserrat:  an 
application for a NERC Small Grant has been submitted to 
fund this project, which is a collaborative effort between 
Dr. A. Stinton (MVO), Drs. Mark Vardy and Tim Henstock 
(University of Southampton, UK) and Drs. Pete Talling 
and Veit Hühnerbach (National Oceanographic Centre, 
Southampton, UK). The purpose of the project is to carry 
out high-resolution geophysical surveying of recent 
pyroclastic flow deposits in the shallow waters along 
the east coast of Montserrat, including the area affected 
by the large partial dome collapse at the Soufrière Hills 
volcano in February 2010. Should the application be 
successful, the survey will be carried out in early 2011.
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•	 Aspinall & Associates, United Kingdom

•	 The University of South Florida, USA

•	 The University of Southern California, USA

•	 The University of South Hampton, United Kingdom
 
•	 National Oceanography Centre, Southampton, United     

Kingdom

•	 The University of Trieste, Trieste, Italy

•	 California State University, Department of Geological 
Sciences, USA

•	 Coventry University, School of Science and the 
Environment, United Kingdom

•	 European Centre for Training and Research in 
Earthquake Engineering (EUCENTRE)

•	 Geological Survey of Canada, Pacific Division, Canada

•	 Indiana University, Department of Geological Sciences, 
USA

•	 International Institute of Earthquake Prediction Theory 
and Mathematical Geophysics

•	 Instituto Nazionale di Geofisica e Vulcanologia, Italy

•	 Institut de Physique du Globe de Paris, France

•	 Laboratoire de Physique des Géomatériaux, IPGP, 
France

•	 Massachusetts Institute of Technology, USA

•	 Montserrat Volcano Observatory, Montserrat

•	 National Oceanic and Atmospheric Agency, USA

•	 Naval Research Laboratory, USA

•	 Observatoire de Physique du Globe de Clermont-
Ferrand, France

•	 Rowan University, Computer Science Department, USA

•	 The University of Bristol, Department of Earth Sciences, 
United Kingdom

•	 The University of the West Indies, Department of 
Chemical Engineering, St. Augustine

•	 The University of the West Indies, Department of 
Surveying and Land Information, St. Augustine

•	 University of East Anglia, School of Environmental 
Sciences, United Kingdom

•	 University of New Mexico, USA

•	 University of Miami, USA

•	 University of Washington, Department of Geophysics, 
USA

Partnerships & Collaborations
Strengthening our capacity

MVO Director Dr. Paul 
Cole collects rock samples 
from a recent pyroclastic 
deposit at Soufrière Hills 
Volcano Montserrat.

The Seismic Research Centre strengthened its capacity through collaborations with the following institutions:
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Name Post
Richard Robertson Director 

Joan Latchman Seismologist

Walter Salazar Earthquake Engineer

Lloyd Lynch Instrumentation Engineer

Roderick Stewart Volcano-Seismologist

Erouscilla Joseph Volcanologist

Robert Watts Volcanologist

Paul Cole Director – MVO

Adam Stinton Volcanologist – MVO

Thomas Christopher Volcanologist – MVO

Henry Odbert Volcanologist – MVO

Caroline Murrell Environmental Officer - MVO

Machel Higgins Software Engineer

Chandradath Ramsingh IT Officer II

Stacey Edwards Education Officer

Deborah Robertson Research Assistant – Volcanology

Cassandra LaBarrie Research Assistant – Seismology

STAFF

Staff of the Seismic Research Centre, 2009-10. Absent from photo: Carol 
Liverpool, Susan Carr, Garth Mannette, Kafele Reddock, Paul Cole, Thomas 
Christopher, Henry Odbert, Adam Stinton, Caroline Murrell.

Name Post
Omari Graham Research Assistant – Seismology

Monique Johnson Research Assistant – Outreach

Clevon Ash Research Assistant – Outreach

Ian Juman Electronics Technician

Garth Mannette Engineering Technician

Nisha Nath Chief ResearchTechnician

Amit Balchan Research Technician

Farrah Madoo Research Technician

Kafele Reddock Research Technician

Yvonne Joseph Secretary

Carol Liverpool Clerical Assistant

Shaun Bhodoo Office Assistant

Susan Neverson Librarian

Nolan Ali Senior Maintenance Assistant

Margaret Nero Custodian

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

3rd - 25th June 
2009

Mount Katmai & Novarupta 
Dome, Field workshop

organized by University 
of Alaska, Fairbanks

Alaska, USA R. Watts No

August 2009 The National Emergency Man-
agement Organization of Belize 
(NEMO) workshop

NEMO Belmopan, Belize W. Salazar
S. Edwards

Yes

4th – 6th 
November 2009

UCL DRR Conference International Strategy 
for Disaster Reduction 
(ISDR)

London, UK R. Robertson Yes

10th – 19th 
March 2010

Workshop of the Commission of 
Volcanic Lakes (CVL Commission) 

IAVCEI Costa Rica D. Robertson
E. Joseph

Yes

21st – 24th 
April 2010

Seismological Society of America 
(SSA)

SSA Portland, Oregon Joan Latchman Yes

31st May – 4th 
June 2010

Cities on Volcanoes 6 (CoV6) IAVCEI Tenerife, Spain P. Cole
J. Stone

Yes

10th – 14th 
May 2010

TsunamiReady Summit PRSN Mayaguez, Puerto 
Rico

S. Edwards Yes

July 2010 National Earthquake Consultation 
Workshop

SRC Lok Jack Institute, 
UWI, St. Augustine

W. Salazar Yes

MEETINGS, WORKSHOPS & 
CONFERENCE ATTENDANCE

Members of the head table chat during the 
opening ceremony of the National Consultation 
on Earthquake Safety.

Staff attended the following national and international meetings, workshops and conferences:
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SRC authors in bold text

Refereed Journals

Axel K. Schmitt, Daniel F. Stockli, Jan M. Lindsay, Richard 
Robertson, Oscar M. Lovera and Roman Kislitsyn (2010): 
Episodic growth and homogenization of plutonic roots in arc 
volcanoes from combined U–Th and (U–Th)/He zircon dating. 
Earth and Planetary Science Letters, Vol 295, Issues 1-2, pp. 91-
103, doi: 10.1016/j.epsl.2010.03.028.

Barclay, J., Herd, R.A., Edwards, B.R., Christopher, T., Kiddle, E.J., 
Plail, M., Donovan, A. (2010): Caught in the act: Implications for 
the increasing abundance of mafic enclaves during the recent 
eruptive episodes of the Soufriere Hills Volcano, Montserrat.  
Geophysical Research Letters, 37 Art No. L00E09, ISSN 0094-
8276, DOI 10.1029/2010GL042509.

Christopher, T., Edmonds, M., Humphreys, M.C.S., Herd, RA 
(2010): Volcanic gas emissions from Soufriere Hills Volcano, 
Montserrat 1995-2009, with implications for mafic magma 
supply and degassing.  Geophysical Research Letters, 37 Art No. 
L00E04, ISSN 0094-8276, DOI 10.1029/2009GL041325.

Cole, P.D. and Scarpati, C. (2010) The 1944 eruption of Vesuvius, 
Italy: combining contemporary accounts and field studies for 
a new volcanological reconstruction. Geological Magazine. 
147(3) 391-415.

Edmonds, M., Aiuppa, A., Humphreys, M., Moretti, R., Giudice, 
G., Martin, R.S., Herd, R.A., Christopher, T. (2010): Excess 

volatiles supplied by mingling of mafic magma at an andesite 
arc volcano.  Geochemistry Geophysics Geosystems 11 Art No. 
Q04005, ISSN 1525-2027, DOI 10.1029/2009GC002781.

Humphreys, M.C.S., Edmonds, M., Christopher, T., Hards, V. 
(2010): Magma hybridisation and diffusive exchange recorded 
in heterogeneous glasses from Soufriere Hills Volcano, 
Montserrat.  Geophysical Research Letters 37 Art No. L00E06, 
ISSN 0094-8276, DOI 10.1029/2009GL041926.

Komorowski, J.C., Legendre, Y., Christopher, T., Bernstein, M., 
Stewart, R., Joseph, E., Fournier, N., Chardot, L., Finizola, A., 
Wadge, G., Syers, R., Williams, C., Bass, V. (2010):  Insights into 
processes and deposits of hazardous vulcanian explosions at 
Soufriere Hills Volcano during 2008 and 2009 (Montserrat, 
West Indies).  Geophysical Research Letters 37 Art No. L00E19, 
ISSN 0094-8276, DOI 10.1029/2010GL042558.

Loughlin, S.C., Luckett, R., Ryan, G., Christopher, T., Hards, 
V., De Angelis, S., Jones, L., Strutt, M. (2010): An overview 
of lava dome evolution, dome collapse and cyclicity at 
Soufriere Hills Volcano, Montserrat, 2005-2007.  Geophysical 
Research Letters 37 Art No. L00E16, ISSN 0094-8276, DOI 
10.1029/2010GL042547.

Ryan, G.A., Loughlin, S.C., James, M.R., Jones, L.D., Calder, 
E.S., Christopher, T., Strutt, M.H., Wadge, G. (2010): Growth 
of the lava dome and extrusion rates at Soufriere Hills 
Volcano, Montserrat, West Indies: 2005-2008.  Geophysical 
Research Letter 37 Art No. L00E08 2010, ISSN 0094-8276, DOI 
10.1029/2009GL041477.

PUBLICATIONS
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Vargas Franco, R.D., Thouret, J-C., Delaite, G., van Westen, 
C., Sheridan, M.F., Siebe, C., Mariño, J., Souriot, T., and 
Stinton, A., (2010): Mapping and assessing volcanic and flood 
hazards and risks, with emphasis on lahars, in Arequipa, Peru, 
Geology Society America Special Paper, 464, pp265-280, 
doi:10.1130/2010.2464(13).

Humphreys, M.C.S., Christopher, T., Hards, V. (2009): Microlite 
transfer by disaggregation of mafic inclusions following magma 
mixing at Soufriere Hills volcano, Montserrat. Contributions to 
Mineralogy and Petrology, 157 (5):609-624, ISSN 0010-7999, 
DOI 10.1007/s00410-008-0356-3.

Humphreys, M.C.S., Edmonds, M., Christopher, T., Hards, V. 
(2009):  Chlorine variations in the magma of Soufriere Hills 
Volcano, Montserrat: Insights from Cl in hornblende and melt 
inclusions. Geochimica et Cosmochimica Acta 73 (19):5693-
5708, ISSN 0016-7037, DOI 10.1016/j.gca.2009.06.014.

Le Friant, Anne, Boudon, Georges, Arnulf, Adrien and 
Robertson Richard (2009): Debris avalanche deposits offshore 
St Vincent (West Indies): impact of flank-collapse events on the 
morphological evolution of the island. Journal of Volcanology 
and Geothermal Research, Vol. 179, Issues. 1-2, doi:10.1016/j.
jvolgeores.2008.09.022.

Teeuw, R., Rust, D., Solana, C., Dewdney C. and Robertson, R. 
(2009): Large Coastal Landslides and Tsunami Hazard in the 
Caribbean. EOS, Vol. 90, No. 10, 81-88.

Book Chapters

Robertson R.E.A. (2009): Geology of the Lesser Antilles. In: 
Rosemary Gillespie and David Clague Encyclopaedia of Islands. 
University of California Press. 1111p.

Technical Reports

P. Cole, V. Bass, T. Christopher, C. Eligon, C. Murrell, H. 
Odbert, P. Smith, R Stewart, A Stinton, R Syers, R Robertson, 
P Williams (2010): Report to the Scientific Advisory Committee 
on Volcanic Activity at Soufriere Hills Volcano Montserrat - 
Report on Activity between 28 February 2010 and 31 October 
2010. MVO Open File Report OFR 10-02a, 49p.

Cole, P., Bass, V., Christopher, T., Eligon, C., Fergus, M., Murrell, 
C., Odbert, H., Smith, P., Stewart, R., Stinton, A., Stone, J., 
Syers, R., Robertson, R., Williams, P., (2010): Report To the 

Scientific Advisory Committee on Montserrat Volcanic Activity 
- Report on Activity between 28 February 2010 and 31 October 
2010, Part 2 – Appendices, Open File Report OFR 10-02b, 43pp 
.

P. Cole, V Bass, T. Christopher, C Eligon, M. Fergus, L. Gunn, 
H. Odbert, R. Simpson, R. Stewart, A. Stinton, J. Stone, R. 
Syers, R. Robertson, M. Bernstein, R. Watts, P. Williams (2010): 
Report To the Scientific Advisory Committee on Montserrat 
Volcanic Activity - Report on Activity between 15 August 2009 
and 28 February 2010, Part 1 – Main Report.  MVO Open File 
Report OFR 10-01a, 57p.

Cole, P., Bass, V., Christopher, T., Eligon, C., Fergus, M., Gunn, 
L., Odbert, H., Simpson, R., Stewart, R., Stinton, A., Stone, J., 
Syers, R., Robertson, R., Watts, R., Williams, P., (2010): Report 
To the Scientific Advisory Committee on Montserrat Volcanic 
Activity - Report on Activity between 15 August 2009 and 28 
February 2010, Part 2 – Appendices, Open File Report OFR 10-
01a, 80pp. 

E Joseph (2009): Geothermal monitoring: Northern Dominica: 
28th January – 3rd February, 2010. Internal report: Seismic 
Research Centre, UWI. St. Augustine, Trinidad.

R. Stewart, V. Bass, L. Chardot, T. Christopher, F. Dondin, A. 
Finizola, N. Fournier, E. Joseph, J.-C. Komorowski, Y. Legendre, 
A. Peltier, R. Robertson, R. Syers and P. Williams (2009):  Report 
for the Scientific Advisory Committee on Montserrat Volcanic 
Activity.  MVO Open File Report 09/01, 03 April 2009, 67p.

E Joseph (2009): Geothermal monitoring: Northern Dominica: 
2nd December, 2009. Internal report: Seismic Research Centre, 
UWI. St. Augustine, Trinidad.

R. Robertson, L. Babal, V. Bass, T. Christopher, L. Chardot, M. 
Fergus, N. Fournier, M. Higgins, E. Joseph, J.C. Komorowski, H. 
Odbert, R. Simpson, P. Smith, R. Stewart, J. Stone, R. Syers, 
B. Tsaines and P. Williams (2009):  Report for the Scientific 
Advisory Committee on Montserrat Volcanic Activity.  MVO 
Open File Report, 01 September 2009, 57p.

Abstracts and Posters

Bozzoni, F., M. Corigliano, C. Lai, L. Scandella, W. Salazar, 
J. Latchman, L. Lynch & R. Robertson (2010): Probabilistic 
Seismic Hazard Assessment Study for the Eastern Caribbean 
Region. Paper 920, 14th Conference of European Earthquake 
Engineering, Macedonia. Oral Presentation.
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Cole, P.D., Stinton, A.J., Odbert, H., and Stewart, R.C. (2010): 
Pyroclastic density currents associated with laterally directed 
pumiceous explosions at Soufrière Hills, Montserrat, Abstract 
V11E-06 presented at 2010 Fall Meeting, AGU, San Francisco, 
Calif., 13-17 Dec. Oral Presentation.

Odbert, H.M., Stewart, R.C., Bass, V., Cole, P.D., Stinton, A.J., 
Christopher, T.E., and Ripepe, M. (2010): Multiparameter 
Observations of Cyclic Eruptive Activity on Montserrat, 2009-
2010, Abstract V31e-03 presented at 2010 Fall Meeting, AGU, 
San Francisco, Calif., 13-17 Dec. Oral Presentation.

Sinton, A.J., and Cole, P.D. (2010): Localised coarse lithic 
breccias from channelised pyroclastic density currents, 
Soufrière Hills Volcano, Montserrat, Abstract V11E-04 
presented at 2010 Fall Meeting, AGU, San Francisco, Calif., 13-
17 Dec. Oral Presentation.

Cole, P.; Odbert, H.; Stinton, A.; Christopher, T.; Stewart, R.; 
Stone, J.; Gunn, L.; Eligon, C.; Bass V.; Syers R.; Robertson, R. 
(2010): Renewed Volcanic Activity at Soufrière Hills Volcano, 
Montserrat 2009-2010. Cities on Volcanoes 6, Tenerife, Spain, 
May 2010. Oral Presentation.

Cole, P.D.; Stewart, R.; Odbert, H.; Stinton, A.J.; Christopher, T.; 
Eligon, C.; Bass, V.; Syers, R.; Bernstein, M.; Stone, J.; Williams, 
C.; Robertson, R.; Watts, R. (2010): Combining Traditional 
Observational Methods and Multiparameter Monitoring Of 
Renewed Activity At Soufrière Hills Volcano, Montserrat. Cities 
on Volcanoes 6, Tenerife, Spain, May 2010. Oral Presentation.

Joseph E and Lindsay J. (2010): Geothermal Geochemistry And 
Potential Health Hazards Of The Sulphur Springs Geothermal 
Field, Saint Lucia. Cities on Volcanoes 6, Tenerife, Spain, May 
2010. Poster Presentation.

Crosweller, S. Barclay, J., Simmons, P., Lorenzoni I., Robertson, 
R. (2009): Risky beliefs in a volcanic crisis – The importance 
of context-specific information. UCL DRR Conference:  4-6 
November 2009. Oral Presentation.

Lowe C.J., Haklay, M., McGuire, W.J. and Robertson, R.E.A. 
(2009): Practicalities of Vulnerability Analysis: Lessons from St. 
Vincent, Caribbean. UCL DRR Conference: 4-6 November 2009. 
Oral Presentation.

Oscar M. Lovera, Axel K. Schmitt, Daniel F. Stockli, Jan M. 
Lindsay, Richard Robertson, Roman Kislitsyn. (2009): Zircon 
dating and spectral analysis as a new tool for unraveling the 
chronology of magmatic events. Oral Presentation.

Robertson D., Lewis N, Joseph E, Fournier N., and Witham F. 
(2010): Numerical modeling of the Boiling Lake in Dominica. 
IAVCEI-Commission of Volcanic Lakes Workshop 7: Costa Rica 
10 – 19 March, 2010. Oral Presentation.

Scarpati, C., Valentina, C. , Catalani, M. ; Cole, P., DeDonna, 
G., Lepore, S., Perrotta, A., and Pilley, V. (2010): Volcanic 
Risk Perception in the towns around Mt. Vesuvius. Cities on 
Volcanoes 6, Tenerife, Spain, May 2010. Oral Presentation.

Stone, J.; Edwards, S.; Levieux, G.; Robertson, R.; and Cole, P. 
(2010): MVO Staff Web based communication at the Montserrat 
Volcano Observatory. Cities on Volcanoes 6, Tenerife, Spain, 
May 2010. Poster Presentation.

Wadge, G.; Cole, P.; Stinton, A.; Komorowski, J.-C.; Stewart, 
R. (2010): High Resolution Radar Monitoring of Soufrière Hills 
Volcano, Montserrat with TerraSAR-X. Cities on Volcanoes 6, 
Tenerife, Spain, May 2010. Poster Presentation.

Watts R.; Robertson R.; Abraham W.; Cole P.; Corriette D.; de 
Roche Thesser.; Edwards S.; Higgins M.; Isaacs N.; Johnson 
M.;  Joseph Bernard, Joseph E.; Latchman J.; Lynch L.; Nath N.; 
Ramsingh C.; and Stewart R. (2010): Elevated Seismic Activity 
Beneath The Slumbering Morne Aux Diables Volcano, Northern 
Dominica. Cities on Volcanoes 6, Tenerife, Spain, May 2010. 
Poster Presentation.

Latchman J.L., Aspinall, W.P. (2010):  Tobago 2011 - A 
Prospective Case for Operational Earthquake Forecasting .  SSA 
Conference SRL 81:2:318, 21-23 April, 2010.  Oral Presentation.
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