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Executive Summary

This report contains all the routine reports of volcanic activity published by the Montserrat
Volcano Observatory (MVO) in 2011.
It includes the following reports:
•

MVO Weekly Reports for the period 31 December 2010 to 30 December 2011.

The reports are in chronological order.
The text has been edited to correct any obvious errors or typos.
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Montserrat Volcano Observatory
Weekly Report for the period 31 December 2010 to 7 January 2011

Activity at the Soufrière Hills Volcano has been low this week.
There have been five rockfall signals recorded this week.
The average sulphur dioxide measurement over 7 days this week was 555 tons per day, with a
maximum of 961 and a minimum of 160 tons per day. Fourier transform infrared measurements
on the 6 January gave hydrochloric acid / sulphur dioxide ratios of 0.29 which is similar to those
measured over the last few months and consistent with no lava extrusion.
Helicopter observations on 6 January showed marked acid rain damage in the Spring / Gingoes
ghaut area up to 3 km from the lava dome. Cloudy weather prevented observations of the lava
dome.
A small lahar associated with heavy rain occurred in the Belham valley on the evening of 5
January.
Despite the low level of activity sporadic pyroclastic flows can and do occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and daytime transit
access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.

MVO Activity Reports 2011

3

Montserrat Volcano Observatory
Weekly Report for the period 7 to 14 January 2011

Activity at the Soufrière Hills Volcano has been low this week.
There have been five rockfall and one long period signals recorded this week.
The average sulphur dioxide measurement over 7 days this week was 231 tons per day, with a
maximum of 326 and a minimum of 171 tons per day.
A small pyroclastic flow occurred on the eastern side of the lava dome at the head of the Tar
River on 6 January, helicopter observations this week showed fresh pyroclastic flow deposits < 1
km runout in that area.
Despite the low level of activity sporadic pyroclastic flows can and do occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and daytime transit
access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 14 to 21 January 2011

Activity at the Soufrière Hills Volcano has been low this week.
One VT earthquake and two rockfalls were recorded.
The average sulphur dioxide measurement over 7 days this week was 277 tons per day, with a
maximum of 467 and a minimum of 160 tons per day.
Despite the low level of activity, sporadic pyroclastic flows can and do occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and daytime transit
access to shipping through the maritime extension of the zone.
Montserrat residents may have felt an earthquake at 23:37 on 20 January. This was a magnitude
4.9 tectonic earthquake, not related to activity at the Soufriere Hills Volcano. It was located
about 150 km north-west of Montserrat, at a depth of about 160 km.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 21 to 28 January 2011

Activity at the Soufrière Hills Volcano has been low this week.
Eleven VT earthquakes and four rockfalls were recorded. All the VT earthquakes occurred
during a 24-hour period on 22 and 23 January, many of them in a small VT swarm that lasted for
just over an hour.
The average sulphur dioxide measurement over 7 days this week was 308 tons per day, with a
maximum of 357 and a minimum of 232 tons per day.
Despite the low level of activity, sporadic pyroclastic flows can and do occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 28 January to 4 February 2011

Activity at the Soufrière Hills Volcano has been low this week.
Eight Volcano Tectonic (VT) earthquakes and six rockfalls were recorded. The VTs occurred
randomly through the week rather than in a swarm.
The average sulphur dioxide measurement over 7 days this week was 309 tons per day, with a
maximum of 476 and a minimum of 212 tons per day.
Helicopter observations revealed no fresh rockfall or pyroclastic flow deposits. Cloud prevented
good observations of the lava dome.
Despite the low level of activity, sporadic pyroclastic flows can and do occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 4 to 11 February 2011

Activity at the Soufrière Hills Volcano has been low this week.
Eight Volcano Tectonic (VT) earthquakes, nine rockfalls and one long period event were
recorded. The VTs occurred randomly through the week rather than in a swarm.
The average sulphur dioxide measurement this week was 279 tons per day, with a maximum of
482 and a minimum of 155 tons per day.
Helicopter observations revealed a moderate sized pyroclastic flow deposit in the Tar River
valley on the eastern side of the volcano, which formed early on 10 February. The maximum
runout was about 1.5 km, and it had an extensive surge component that inundated the lower
flanks of Roaches Mountain. Cloud prevented any observations of the lava dome.
Despite the low level of activity, sporadic pyroclastic flows can and do occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 11 to 18 February 2011

Activity at the Soufrière Hills Volcano has been low this week.
Eighteen Volcano Tectonic (VT) earthquakes and seven rockfalls events were recorded this
week. The VTs occurred in two small swarms one of the 12 and another on 16 February.
The average sulphur dioxide measurement this week was 260 tons per day, with a maximum of
339 and a minimum of 178 tons per day.
Brief clear views of the dome this week for the first time since early December revealed no
significant changes in morphology. Some fresh small pyroclastic flow deposits were observed on
the eastern side of the dome at the head of the Tar River valley.
Despite the low level of activity, sporadic pyroclastic flows can and do occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 18 to 25 February 2011

Activity at the Soufrière Hills Volcano has been low this week.
Thirty one Volcano Tectonic (VT) earthquakes, and eight rockfalls events were recorded this
week. Eighteen of the VTs occurred in a small swarm on the 23 February.
The average sulphur dioxide measurement this week was 274 tons per day, with a maximum of
369 and a minimum of 226 tons per day.
A moderate pyroclastic flow, with a runout < 1.5 km, occurred in the amphitheatre of the 11 Feb
2010 collapse scar on the northern flank of the volcano at 16:20 hrs on 24 February. This
produced an extensive pyroclastic surge and a relatively strong ash plume that rose to around
5000 ft. This event was the result of degradation of the remaining lava dome.
Views from the helicopter on 24 February revealed continued degradation of the dome on the
eastern side with fresh pyroclastic flow deposits in the upper part of the Tar River valley. The
eastern face of lava dome is undercut and overhanging and further rockfalls and pyroclastic
flows are likely.
Despite the low level of activity, sporadic pyroclastic flows can and do occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 25 February to 4 March 2011

Activity at the Soufrière Hills Volcano has been low this week.
Seven rockfalls events and one Volcano Tectonic (VT) earthquake were recorded this week.
The average sulphur dioxide measurement this week was 272 tons per day, with a maximum of
354 and a minimum of 146 tons per day.
Good views from the helicopter on 3 March showed little change in the dome. Continued
degradation of the western face was evident. The eastern face of lava dome showed undercutting
with overhanging areas, further rockfalls and pyroclastic flows are likely. Spots of
incandescence, visible to the naked eye, were visible on the northern face of the dome during
clear evenings this week.
Despite the low level of activity, sporadic pyroclastic flows can and do occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 4 to 11 March 2011

Activity at the Soufrière Hills Volcano has been low this week.
Nine rockfalls events and four Volcano Tectonic (VT) earthquakes were recorded this week.
The average sulphur dioxide measurement this week was 552 tons per day, with a maximum of
861 and a minimum of 370 tons per day.
Clear views of the dome this week revealed no major changes. Large steep, unstable and, in
places, overhanging areas are present in several parts of the lava dome and pyroclastic flows
remain likely, particularly to the north, west and east.
Despite the low level of activity, sporadic pyroclastic flows can and do occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 11 to 18 March 2011

Activity at the Soufrière Hills Volcano has been low this week.
Eight rockfalls events and nine volcano tectonic (VT) earthquakes were recorded this week.
The average sulphur dioxide measurement this week was 331 tons per day, with a maximum of
487 and a minimum of 218 tons per day.
Clear views of the dome this week revealed no major changes. Fresh rockfall and small
pyroclastic flow deposits were identified on the eastern side of the dome at the head of the Tar
River valley.
Despite the low level of activity, sporadic pyroclastic flows can and do occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 18 to 25 March 2011

Activity at the Soufrière Hills Volcano has been low this week.
Thirteen rockfalls events and five volcano tectonic (VT) earthquakes were recorded this week.
The average sulphur dioxide measurement this week was 441 tons per day, with a maximum of
787 and a minimum of 249 tons per day.
A relatively large pyroclastic flow occurred in the Tar River valley on 24 March at 17:58 hrs.
The runout is not known but it is likely that this was in excess of 2 km. This flow is related to
degradation of the dome on the eastern side as recent observations noted undercutting and
overhanging areas in that area. The resulting ash cloud drifted west over uninhabited areas.
A small lahar occurred in the upper Belham valley on the evening of the 19 March.
Despite the low level of activity, sporadic pyroclastic flows can and do occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 25 March to 1 April 2011

Activity at the Soufrière Hills Volcano has been low this week.
Sixteen rockfalls events and forty six volcano tectonic (VT) earthquakes were recorded this
week. Thirty six of these events occurred in a swarm over one hour on the 28 March. This was
the largest VT swarm since February 2010
The average sulphur dioxide measurement this week was 471 tons per day, with a maximum of
1206 and a minimum of 266 tons per day.
There were no clear views of the dome this week.
Despite the low level of activity, sporadic pyroclastic flows can and do occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 1 to 8 April 2011

Seven rockfalls were recorded on the seismic network.
The average sulphur dioxide measurement over six days this week was 696 tons per day, with a
maximum of 1045 and a minimum of 476 tons per day.
There were no clear views of the dome this week, although there were partial views on the
morning of 8 April. These showed no changes in the shape of the dome nor in the locations of
fumarolic activity.
Despite the low level of activity, sporadic pyroclastic flows can and do occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 8 to 15 April 2011

Activity at the Soufrière Hills Volcano has been low this week.
The seismic network recorded nine rockfalls, four volcano-tectonic events and one long-period
event.
The average sulphur dioxide measurement was 514 tons per day, with a maximum of 691 and a
minimum of 269 tons per day.
There were a few partial views of the dome this week. These showed no changes in the shape of
the dome nor in the locations of fumarolic activity.
There was a small pyroclastic flow in the Tar River Valley on 11 April at 21:10. This had a
runout between 1 and 1.5 km and was generated when a piece fell off the steep eastern side of
the dome. The resulting diffuse ash cloud drifted west over uninhabited areas.
The smell of volcanic gas has been very noticeable at times this week. This was not caused by
any changes in the volcanic activity but was due to changes in the prevailing wind direction that
blew the plume towards the north and north-west over inhabited areas.
Despite the low level of activity, sporadic pyroclastic flows can and do occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 15 to 22 April 2011

Activity at the Soufrière Hills Volcano has been low this week.
The seismic network recorded thirteen rockfalls, three volcano-tectonic events and one longperiod event.
The average sulphur dioxide measurement was 596 tons per day, with a maximum of 721 and a
minimum of 393 tons per day. This represents a continued increase in the SO2 output noted over
the last few months.
Excellent views of the dome from the helicopter showed that the steep vertical face on the
eastern side has changed as a result of rockfall activity and is very unstable with many vertical
cracks. This indicates further moderate rockfall and pyroclastic flow activity is likely in the
coming weeks. Fumarolic activity is notably strong at the present time, and the marked fumarole
in the 11 February 2010 collapse scar is now issuing from a small crater formed in the last few
weeks. Unusual wind directions have continued this week and a strong sulphurous odour has
been noticed occasionally as a result.
Despite the low level of activity, sporadic pyroclastic flows can and do occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 22 to 29 April 2011

Activity at the Soufrière Hills Volcano has been low this week.
The seismic network recorded seven rockfalls and two volcano-tectonic events.
The average sulphur dioxide measurement was 305 tons per day, with a maximum of 397 and a
minimum of 206 tons per day, a decrease on previous weeks.
Cloudy weather this week prevented any clear views of the dome.
There were two small lahars (mudflows) in the Belham valley in the early hours of 24 and 26
April respectively. These just reached the lower crossing from Isles Bay Plantations to Garibaldi
Hill. Lahars occurred at the same time in several other valleys draining the volcano. Further
lahars are now more likely as the dry season comes to an end.
Despite the low level of activity, sporadic pyroclastic flows can and do occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 29 April to 6 May 2011

Activity at the Soufrière Hills Volcano has been low this week.
The seismic network recorded eleven rockfalls, ten volcano-tectonic (VT) and one long period
event. Eight of the VTs occurred over 5 minutes on 5 May.
The average sulphur dioxide measurement was 433 tons per day, with a maximum of 895 and a
minimum of 243 tons per day.
A moderate sized lahar (mudflow) occurred in the Belham valley in the early hours of 30 April
and was the first to reach the sea for several months.
Moderate sized pyroclastic flows occurred in the Tar River and in the February 2010 collapse
scar this week and demonstrate that the lava dome remains unstable and further pyroclastic flows
are expected.
Despite the low level of activity, sporadic pyroclastic flows can and do occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 6 to 13 May 2011

Activity at the Soufrière Hills Volcano has been low this week.
The seismic network recorded sixteen rockfalls, three volcano-tectonic (VT) events.
The average sulphur dioxide measurement was 461 tons per day, with a maximum of 594 and a
minimum of 332 tons per day. Gas measurements were not possible for the later part of the week
owing to unusual southerly and south-easterly wind directions.
A small pyroclastic flow occurred in the February 2010 collapse scar on the morning of 11 May.
The runout was about 1 km however a vigorous ash cloud rose to about 6000 ft and the ash cloud
drifted to the north-northeast of the volcano. A little light ash fall was reported in Lookout
village.
Despite the low level of activity, sporadic pyroclastic flows will continue to occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 13 to 20 May 2011

Activity at the Soufrière Hills Volcano has been low this week.
The seismic network recorded nine rockfalls, three volcano-tectonic (VT) events.
The average sulphur dioxide measurement was 291 tons per day, with a maximum of 386 and a
minimum of 209 tons per day. However due to unfavourable weather conditions these values are
likely to be underestimates.
Small pyroclastic flows related to degradation of the lava dome continue to occur from time to
time, mainly in the 11 February 2010 collapse scar. One of these occurred on the evening of 15
May and southerly winds caused some very light ashfall in inhabited areas, although rainfall
quickly washed this away.
Despite the low level of activity, sporadic pyroclastic flows will continue to occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 20 to 27 May 2011

Activity at the Soufrière Hills Volcano remains a low level.
The seismic network recorded nine rockfalls, two volcano-tectonic (VT) events.
The average sulphur dioxide measurement was 667 tons per day, with a maximum of 1113 and a
minimum of 380 tons per day.
There was a small lahar in the Belham valley on the afternoon of 22 May and moderate to large
lahars in most valleys draining the volcano related to thunderstorms in the early hours of 27
May.
Despite the low level of activity, sporadic pyroclastic flows will continue to occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 27 May to 3 June 2011

Activity at the Soufrière Hills Volcano remains a low level.
The seismic network recorded two rockfalls and five volcano-tectonic (VT) events.
The average sulphur dioxide measurement for six days this week was 484 tons per day, with a
maximum of 813 and a minimum of 263 tons per day.
Helicopter observations this week showed that the steep eastern face of the dome remains
unstable with large fractures present and future rockfalls and pyroclastic flows are likely from
this region.
Despite the low level of activity, sporadic pyroclastic flows will continue to occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 3 to 10 June 2011

Activity at the Soufrière Hills Volcano remains at a low level.
The seismic network recorded four rockfalls, one long period and ten volcano-tectonic (VT)
events.
Owing to southerly winds for most of the week sulphur dioxide measurements were only made
on one day and gave a value of 516 tons per day. These unusual wind directions resulted in
sulphurous smells in inhabited areas several times this week.
A moderate pyroclastic flow occurred on the south side of the volcano on the afternoon of 9
June, although the exact valley down which it travelled and its runout is unclear. Ash from this
flow drifted north and very light ash fall occurred in northwest Montserrat. This is the first
pyroclastic flow to the south for more than one year.
Despite the low level of activity, sporadic pyroclastic flows will continue to occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 10 to 17 June 2011

Activity at the Soufrière Hills Volcano remains at a low level.
The seismic network recorded four rockfalls and three volcano-tectonic (VT) events.
The average sulphur dioxide measurement this week was 343 tons per day with a maximum of
544 and a minimum of 213 tons per day.
Due to low cloud were no clear views of the lava dome this week.
Despite the low level of activity, sporadic pyroclastic flows will continue to occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 17 to 24 June 2011

Activity at the Soufrière Hills Volcano remains at a low level.
The seismic network recorded three rockfalls and eight volcano-tectonic (VT) events.
The average sulphur dioxide measurement this week was 297 tons per day with a maximum of
398 and a minimum of 230 tons per day. Fourier Transform Infrared measurements gave
HCL/SO2 ratios of 0.25, consistent with other measurements in the last year.
Due to low cloud were no clear views of the lava dome this week.
Temperature measurements were made of the 11 February 2010 pyroclastic flow deposits in the
region of the old tower at Trants this week. Studies are ongoing but this work shows that these
deposits are 194 oC at 3.1 metres below the surface.
Despite the low level of activity, sporadic pyroclastic flows will continue to occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 24 June to 1 July 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded seven rockfalls and four volcano-tectonic (VT) events.
The average sulphur dioxide measurement this week was 295 tons per day with a maximum of
455 and a minimum of 180 tons per day.
Due to low cloud were no clear views of the lava dome this week.
A small lahar occurred on the western side of the volcano in the early hours of 1 July.
Despite the low level of activity, sporadic pyroclastic flows will continue to occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 1 to 8 July 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded four rockfalls, one long period and five volcano-tectonic events.
The average sulphur dioxide measurement over three days this week was 569 tons per day with a
maximum of 1172 and a minimum of 161 tons per day.
Due to low cloud were no clear views of the lava dome this week.
Lahars occurred in several valleys around the volcano on 7 July owing heavy rain.
Despite the low level of activity, sporadic pyroclastic flows will continue to occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 8 to 15 July 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded six rockfalls and twelve volcano-tectonic events this week.
The average sulphur dioxide measurement over six days this week was 283 tons per day with a
maximum of 377 and a minimum of 224 tons per day.
There were no clear views of the lava dome this week due to low cloud.
Heavy rainfall on 13 July caused lahars in several valleys around the volcano.
Despite the low level of activity, sporadic pyroclastic flows will continue to occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 15 to 22 July 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded one rockfall and seven volcano-tectonic events this week.
The average sulphur dioxide measurement over six days this week was 313 tons per day with a
maximum of 654 and a minimum of 227 tons per day.
There were no clear views of the lava dome this week due to low cloud.
Despite the low level of activity, sporadic pyroclastic flows will continue to occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 22 to 29 July 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded five rockfalls and six volcano-tectonic events this week.
The average sulphur dioxide measurement over six days this week was 260 tons per day with a
maximum of 368 and a minimum of 174 tons per day.
There were no clear views of the lava dome this week due to low cloud.
Heavy rainfall on 22, 23 and 25 July caused lahars in several valleys around the volcano.
Despite the low level of activity, sporadic pyroclastic flows will continue to occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 29 July to 5 August 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded eight rockfalls and five volcano-tectonic events this week.
The average sulphur dioxide measurement over seven days this week was 326 tons per day with
a maximum of 519 and a minimum of 213 tons per day.
There were no clear views of the lava dome this week due to low cloud.
Despite the low level of activity, sporadic pyroclastic flows will continue to occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 5 to 12 August 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded five rockfalls and nine volcano-tectonic events this week.
The average sulphur dioxide measurement over seven days this week was 286 tons per day with
a maximum of 531 and a minimum of 147 tons per day.
There were no clear views of the lava dome this week due to low cloud.
Heavy rainfall on 8 and 10 August caused lahars in several valleys around the volcano.
Despite the low level of activity, sporadic pyroclastic flows will continue to occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 12 to 19 August 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded eleven rockfalls and nine volcano-tectonic (VT) events this week.
The average sulphur dioxide measurement over six days this week was 438 tons per day with a
maximum of 766 and a minimum of 142 tons per day. However bad weather this week suggest
this an underestimate.
Brief clear views of the lava dome showed no significant changes.
Heavy rainfall associated with strong tropical wave on 15, 16 and 17 August caused lahars in
several valleys around the volcano. The largest event in the Belham valley occurred on the
morning of 16 August.
Despite the low level of activity, sporadic pyroclastic flows will continue to occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 19 to 26 August 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded five rockfalls and two volcano-tectonic (VT) events this week.
The average sulphur dioxide measurement over three days this week was 591 tons per day with a
maximum of 620 and a minimum of 565 tons per day. Unusual wind directions precluded
measurement on four days.
Residents may have noticed the smell of volcanic gases as southerly winds, associated with the
passing of Hurricane Irene, have blown the volcano's plume towards inhabited parts of
Montserrat.
Brief clear views of the south-west part of the lava dome showed no significant changes.
Despite the low level of activity, sporadic pyroclastic flows will continue to occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.
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Montserrat Volcano Observatory
Weekly Report for the period 26 August to 2 September 2011

Activity at the Soufrière Hills Volcano remains at a low level.
The seismic network recorded six rockfalls and six volcano-tectonic events this week.
The average sulphur dioxide measurement over six days this week was 378 tons per day with a
maximum of 602 and a minimum of 272 tons per day.
Brief clear views of the lava dome this week showed no significant changes.
Despite the low level of activity, sporadic pyroclastic flows will continue to occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms.

MVO Activity Reports 2011

37

Montserrat Volcano Observatory
Weekly Report for the period 2 to 9 September 2011

Activity at the Soufrière Hills Volcano remains at a low level.
The seismic network recorded eighteen rockfalls and four volcano-tectonic events this week.
The average sulphur dioxide measurement over five days this week was 447 tons per day with a
maximum of 614 and a minimum of 250 tons per day.
Good clear views of the lava dome this week showed no significant changes. Spots of
incandescence (glowing) were observed on the lava dome on several nights in the last week and
demonstrate that the dome is still > 500 oC in places.
Despite the low level of activity, sporadic pyroclastic flows will continue to occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms
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Montserrat Volcano Observatory
Weekly Report for the period 9 to 16 September 2011

Activity at the Soufrière Hills Volcano remains at a low level.
The seismic network recorded eight rockfalls and four volcano-tectonic events this week.
The average sulphur dioxide measurement over four days this week was 331 tons per day with a
maximum of 388 and a minimum of 264 tons per day.
Heavy rainfall associated with the passage of Tropical Storm Maria on 11, 12 and 13 September
caused lahars in several valleys around the volcano. The most intense period of lahar activity
occurred on 12 and 13 September.
Despite the low level of activity, sporadic pyroclastic flows will continue to occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms

MVO Activity Reports 2011

39

Montserrat Volcano Observatory
Weekly Report for the period 16 to 23 September 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded six rockfalls and four volcano-tectonic events this week.
The average sulphur dioxide measurement over four days this week was 419 tons per day with a
maximum of 607 and a minimum of 200 tons per day. As a consequence of a serious lightning
strike on 17 September and damage to the monitoring network values for sulphur dioxide have
larger uncertainties than normal.
On 19 September a small pyroclastic flow occurred from the western side of the dome however
details of the runout are not known owing to rain and poor visibility at the time.
Despite the low level of activity, sporadic pyroclastic flows will continue to occur without any
warning. The Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime
transit access to shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms
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Montserrat Volcano Observatory
Weekly Report for the period 23 to 30 September 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded eight rockfalls and four volcano-tectonic events this week.
The average sulphur dioxide measurement over two days this week was 166 tons per day with a
maximum of 229 and a minimum of 103 tons per day. These values are however likely to be
underestimates as the gas monitoring network is still not fully functional following the lightning
strike. In addition unusual wind directions associated with Tropical Storm Ophelia prevented gas
measurements for most of this week.
Brief glimpses of the dome following heavy rain showed no major changes, although strong
steaming was evident at times this week after the rain.
Despite the low level of activity, sporadic pyroclastic flows can occur without any warning. The
Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime transit access to
shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms
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Montserrat Volcano Observatory
Weekly Report for the period 30 September to 7 October 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded two rockfalls and twelve volcano-tectonic events this week.
The average sulphur dioxide measurement over six days this week was 300 tons per day with a
maximum of 373 and a minimum of 216 tons per day. As with last week these values are likely
to be underestimates as the gas monitoring network is still not fully functional following the
lightning strike on 17 September.
There were no clear views of the dome this week.
Despite the low level of activity, sporadic pyroclastic flows can occur without any warning. The
Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime transit access to
shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms
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Montserrat Volcano Observatory
Weekly Report for the period 7 to 14 October 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded two rockfalls and seven volcano-tectonic events and one hybrid
this week.
The average sulphur dioxide measurement over five days this week was 422 tons per day with a
maximum of 657 and a minimum of 289 tons per day.
There were no clear views of the dome this week.
Intense rainfall generated small lahars on the western flanks of the volcano on the morning of 11
October.
Despite the low level of activity, sporadic pyroclastic flows can occur without any warning. The
Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime transit access to
shipping through the maritime extension of the zone.
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Montserrat Volcano Observatory
Weekly Report for the period 14 to 21 October 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded one rockfall and two volcano-tectonic events this week.
The average sulphur dioxide measurement over five days this week was 486 tons per day with a
maximum of 716 and a minimum of 263 tons per day.
There were no clear views of the dome this week.
Despite the low level of activity, sporadic pyroclastic flows can occur without any warning. The
Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime transit access to
shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms
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Montserrat Volcano Observatory
Weekly Report for the period 21 to 28 October 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded ten rockfall, twelve volcano-tectonic, one hybrid and three long
period events this week.
The average sulphur dioxide measurement over six days this week was 433 tons per day with a
maximum of 614 and a minimum of 243 tons per day.
Brief partial views of the dome showed no changes in morphology and there were no fresh
rockfall deposits identified.
Despite the low level of activity, sporadic pyroclastic flows can occur without any warning. The
Hazard Level is 3. There is no access to the terrestrial Zone C and only daytime transit access to
shipping through the maritime extension of the zone.
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms
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Montserrat Volcano Observatory
Weekly Report for the period 28 October to 4 November 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded one hybrid and six volcano-tectonic events this week.
The average sulphur dioxide measurement over five days this week was 304 tons per day with a
maximum of 328 and a minimum of 276 tons per day.
Clear views of the dome showed no changes in morphology and there were no fresh rockfall
deposits identified.
Despite the low level of activity, pyroclastic flows can still occur without any warning. As of 4
November the Hazard Level is 2. There is daytime access (8:00am to 4:00pm) to Zone C.
Maritime zone W remains daytime transit only (boats may sail through the zone but must not
stop)
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms
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Montserrat Volcano Observatory
Weekly Report for the period 4 to 11 November 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded three rockfalls and six volcano-tectonic events this week.
The average sulphur dioxide measurement over six days this week was 360 tons per day with a
maximum of 645 and a minimum of 250 tons per day.
Clear views of the dome showed no changes in morphology and no fresh rockfall deposits were
identified.
There was a moderate sized lahar in the Belham valley on 9 November associated with an
intense thunderstorm. Caution should be exercised crossing the Belham valley during periods of
heavy rain.
Despite the low level of activity, pyroclastic flows can still occur without any warning. The
Hazard Level is 2. There is daytime access (8:00 am to 4:00 pm) to Zone C. Maritime zone W
remains daytime transit only (boats may sail through the zone but must not stop)
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms
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Montserrat Volcano Observatory
Weekly Report for the period 11 to 18 November 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded four rockfalls and twelve volcano-tectonic (VT) events this week.
Six of these VTs occurred in a small swarm on the morning of 18 November.
The average sulphur dioxide measurement over six days this week was 257 tons per day with a
maximum of 407 and a minimum of 186 tons per day.
Partial clear views of the dome showed no changes in morphology.
Despite the low level of activity, pyroclastic flows can still occur without any warning. Lahars
(mudflows) also remain a hazard and caution should be exercised crossing the Belham valley
during rainfall.
The Hazard Level is 2. There is daytime access (8:00 am to 4:00 pm) to Zone C. Maritime zone
W remains daytime transit only (boats may sail through the zone but must not stop)
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms
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Montserrat Volcano Observatory
Weekly Report for the period 18 to 25 November 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded two rockfalls and eight volcano-tectonic (VT) events this week.
The average sulphur dioxide measurement over seven days this week was 576 tons per day with
a maximum of 657 and a minimum of 365 tons per day.
Partial clear views of the dome showed fresh rockfall deposits.
Large lahars (mudflows) occurred on the southern and western side of the volcano in the early
hours of 27 November.
Despite the low level of activity, pyroclastic flows can still occur without any warning. Lahars
(mudflows) also remain a hazard and caution should be exercised crossing the Belham valley
during and after rainfall. Tracks across the valley are frequently destroyed by lahars.
The Hazard Level is 2. There is daytime access (8:00 am to 4:00 pm) to Zone C. Maritime zone
W remains daytime transit only (boats may sail through the zone but must not stop).
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms
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Montserrat Volcano Observatory
Weekly Report for the period 25 November to 2 December 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded two rockfalls and eight volcano-tectonic (VT) events this week.
Four of these VTs occurred in one minute during the early hours of 1 December.
The average sulphur dioxide measurement over seven days this week was 576 tons per day with
a maximum of 657 and a minimum of 365 tons per day.
Partial clear views of the dome showed no fresh rockfall deposits.
Large lahars (mudflows) occurred on the southern and western side of the volcano in the early
hours of 27 November.
Despite the low level of activity, pyroclastic flows can still occur without any warning. Lahars
(mudflows) also remain a hazard. Tracks across the Belham valley are frequently destroyed or
heavily modified by lahars, therefore caution should be exercised crossing the valley during and
after rainfall.
The Hazard Level is 2. There is daytime access (8:00 am to 4:00 pm) to Zone C. Maritime zone
W remains daytime transit only (boats may sail through the zone but must not stop).
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms
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Montserrat Volcano Observatory
Weekly Report for the period 2 to 9 December 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded fourteen volcano-tectonic (VT) events this week. Ten of these
VTs occurred over 3 minutes on 6 December.
The average sulphur dioxide measurement over seven days this week was 644 tons per day with
a maximum of 947 and a minimum of 289 tons per day.
Observations from the helicopter this week showed no fresh rockfall deposits or changes to the
lava dome.
Despite the low level of activity, pyroclastic flows can still occur without any warning. Lahars
(mudflows) also remain a hazard. Tracks across the Belham valley are frequently destroyed or
heavily modified by lahars, therefore caution should be exercised crossing the valley during and
after rainfall.
The Hazard Level is 2. There is daytime access (8:00 am to 4:00 pm) to Zone C. Maritime zone
W remains daytime transit only (boats may sail through the zone but must not stop).
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms
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Montserrat Volcano Observatory
Weekly Report for the period 9 to 16 December 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded five rockfalls and ten volcano-tectonic (VT) events this week.
Seven of these VTs occurred over ten minutes on 14 December.
The average sulphur dioxide measurement over four days this week was 742 tons per day with a
maximum of 1782 and a minimum of 248 tons per day.
Multiple Lahars (mudflows) occurred on the southern and western sides of the volcano on 10
December associated with heavy rainfall during a thunderstorm.
Despite the low level of activity, pyroclastic flows can still occur without any warning. Lahars
(mudflows) also remain a hazard. Tracks across the Belham valley are frequently destroyed or
heavily modified by lahars, therefore caution should be exercised crossing the valley during and
after rainfall.
The Hazard Level is 2. There is daytime access (8:00 am to 4:00 pm) to Zone C. Maritime zone
W remains daytime transit only (boats may sail through the zone but must not stop).
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms
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Montserrat Volcano Observatory
Weekly Report for the period 16 to 23 December 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded two volcano-tectonic earthquakes and one long-period earthquake
this week.
The average sulphur dioxide measurement over five days this week was 589 tons per day with a
maximum of 1204 and a minimum of 257 tons per day.
During the first half of the week, there was excellent visibility of the dome which showed no
changes.
Despite the low level of activity, pyroclastic flows can still occur without any warning. Lahars
(mudflows) also remain a hazard. Tracks across the Belham valley are frequently destroyed or
heavily modified by lahars, therefore caution should be exercised crossing the valley during and
after rainfall.
The Hazard Level is 2. There is daytime access (8:00 am to 4:00 pm) to Zone C. Maritime zone
W remains daytime transit only (boats may sail through the zone but must not stop).
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms
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Montserrat Volcano Observatory
Weekly Report for the period 23 to 30 December 2011

Activity at the Soufrière Hills Volcano is at a low level.
The seismic network recorded three rockfalls and two volcano-tectonic earthquakes this week.
The average sulphur dioxide measurement over six days this week was 334 tons per day with a
maximum of 526 and a minimum of 216 tons per day.
Cloudy weather prevented good views of the lava dome this week.
Despite the low level of activity, pyroclastic flows can still occur without any warning. Lahars
(mudflows) also remain a hazard. Tracks across the Belham valley are frequently destroyed or
heavily modified by lahars, therefore caution should be exercised crossing the valley during and
after rainfall.
The Hazard Level is 2. There is daytime access (8:00 am to 4:00 pm) to Zone C. Maritime zone
W remains daytime transit only (boats may sail through the zone but must not stop).
Additional information on the Soufrière Hills Volcano, the Hazard Level System and a glossary
of volcanic terms can be found at can be found at the MVO website: www.mvo.ms
MVO would like to wish everyone a happy and prosperous 2012.
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