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Executive Summary 

 

This report summarises the volcanic activity at Soufrière Hills Montserrat for the period 1 May 2011 to 

31 October 2011, including all monitoring and visual observations.  

Activity during the reporting period has been low. Rockfall (RF) and pyroclastic flow (PF) activity has 

remained low and there have been only minor PFs as a result of dome degradation. These are occurring 

at a reduced rate from the previous reporting period. 

Sixteen seismically detectable lahars have occurred in the Belham valley associated with rainfall. 

The SO2 output remains below the eruption average but periods of increased but fluctuating SO2 have 

ƻŎŎǳǊǊŜŘΦ DǊƻǳƴŘ ŘŜŦƻǊƳŀǘƛƻƴ ŎƻƴǘƛƴǳŜǎ ǘƻ ǎƘƻǿ ǎƭƻǿ ƛƴŦƭŀǘƛƻƴΦ ¢ƘŜ ΨǇŀǳǎŜΩ ƛƴ ƭŀǾŀ ŜȄǘǊǳǎƛƻƴ ǿƘƛŎƘ 

started on 12 February 2010 continues and is now 626 days long, and is as of 1 November 2011 the 

longest such hiatus in activity since the eruption began. Owing to the reduced hazard from the 

stabilisation of the lava dome on 4 October 2011 MVO recommended reducing the Hazard Level from 3 

to 2. 
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1. Volcanic Activity for the period 1 May 2011 to 31 October 2011 

1.1 Narrative 

 

Fig 1.1.1 Seismic, GPS and SO2 monitoring data for the period 1 May 2011 to 31 October 2011. Top: Number of 

seismic events detected and identified on seismic system. Middle: Displacement of cGPS Northing of station MVO1 

radially away from the SHV vent (GAMIT processing). Bottom: Measured daily SO2 flux. 

 

Activity has been very low throughout the reporting period, although sporadic relatively small 

degradation pyroclastic flows (PFs) and rockfalls (RFs) have occurred but at a decreased rate than during 

the first part of Pause 5. The source of these RFs and PFs has been from three different parts the 

remaining lava dome -to the north, west and east.  There have been very few RFs or PFs from other 

areas of the dome, apart from one PF to the southwest in Gingoes Ghaut. There have been three 

periods of 7 days, over the last 6 months where there have been no RFs recorded. Sporadic VT strings 

are the only seismicity of note. 

The cGPS data ǎƘƻǿ ŀ ŎƻƴǘƛƴǳƛƴƎ ΨƛƴŦƭŀǘƛƻƴŀǊȅΩ ǎƛƎƴŀƭΣ ŀƴŘ ƛǘ ƛǎ ŎƭŜŀǊ ǘƘŀǘ ǎƘƻǊǘ ǘŜǊƳ ŦƭǳŎǘǳŀǘƛƻƴǎ ƻŦ ŀ ŦŜǿ 

months are not meaningful in terms of the first-order pressurisation cycles, which have to be viewed 

over the long term.  
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Fig 1.1.2 Seismically detected lahars(red lines ς daily resolution) in the Belham valley region(MBLY and MBGH) 

from 1 May to 31 October 2011. The blue lines represent rainfall in (mm/hour) from Windy Hill (WXWH) and the 

green lines from St Georges Hill (WXSG) weather station. Both are tipping bucket rain gauges. 

 

There have been sixteen seismically registered lahars in the Belham valley region during the reporting 

period (Figure 1.1.2), five ƻŦ ǘƘŜǎŜ ŀǊŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ΨƳƻŘŜǊŀǘŜΩ ƛƴ ǎƛȊŜ ŀƴŘ мм ŜǾŜƴǘǎ ŀǎ ΨǎƳŀƭƭΩ. Lahars 

have been considerably less frequent than the previous wet season (2010) when 40 seismically 

registered lahars were recorded. The observation that rainfall above approximately 10 mm/hour is 

generally associated with lahar activity seems to continue; although there are a number of cases of 

rainfall > 10 mm hour where lahars were not detected (Figure 1.1.2). 

The smaller number of lahars are possibly related to reduced rainfall during the 2011 wet season and 

fewer intense rain storms, but other factors might also be important such as sediment supply which 

could well be reduced compared to 2010. 

1.2 Seismic Activity  

1.2.1 Summary 

Similar to the reporting period for the last MVO activity report (01 November 2010 to 30 April 2011), the 

level of seismic activity recorded at SHV during the reporting period has been low in the context of the 

whole eruption. Figure 1.2.1 shows the daily counts of the different earthquake types for the period 01 

May to 31 October 2011 inclusive. The pattern of total earthquake counts is a superposition of declining 

numbers of rockfall events and sporadic VT earthquakes. Low-frequency seismicity, encompassing long-

period events, hybrid events and long-period rockfalls, has been largely absent. This pattern of 

seismicity is typical of a pause in lava extrusion and remains consistent with the level of activity seen in 

previous pauses. 
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1.2.2 Current levels of seismicity 

The total counts and mean daily event rate for each event type are given in Table 1.2.1. The counts are 

given for both the reporting period and for the whole of Pause 5, from 12 February 2010 onwards. 

Rockfall activity has continued to decline (see Figure 1.2.3), suggesting further stabilisation of the 

current lava dome. 

Although there have been fewer VT strings (see Section 1.2.3) the rate of VT earthquake occurrence has 

remained roughly constant. However, the average daily rate of VTs has been marginally higher for the 

last 6 months than for the average across the whole of the current pause. Figure 1.2.4 shows the 

hypocentres of all VT earthquakes recorded by the MVO network that were able to be located. These 

locations are, as usual, subject to large errors and network biases, but the locations are consistent with 

all recent VT seismicity at SHV, located beneath the dome at depths between 1 and 4 km. 

Low-frequency seismicity has been virtually zero. As noted in the previous report (OFR 11-01), based on 

ǘƘŜ ŎǊƛǘŜǊƛŀ ƎƛǾŜƴ ƛƴ ǘƘŜ {!/мн ¢ŜŎƘƴƛŎŀƭ wŜǇƻǊǘΥ ά/ǊƛǘŜǊƛƻƴ нΦ !ƴ ŀōǎŜƴŎŜ ƻŦ ƭƻǿ ŦǊŜǉuency seismic 

ǎǿŀǊƳǎ ŀƴŘ ǘǊŜƳƻǊǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ƳŀƎƳŀǘƛŎ ǎȅǎǘŜƳέΣ ǘƘŜ ŎǳǊǊŜƴǘ ƭŜǾŜƭ ƻŦ ǎŜƛǎƳƛŎƛǘȅ ǿƻǳƭŘ ǎŀǘƛǎŦȅ 

this end of eruption criterion. The question of whether ongoing VT activity, particularly VT strings, 

should be considered in the end of eruption criteria is perhaps worthy of some discussion. 

Comparing the current event rates in Table 1.2.1 with the rates calculated for previous pauses in Table 

1.2.2, the total mean daily event rate of 2.93 for this pause is consistent with the event rates seen 

during previous pauses, which vary from 1.36 to 17.49. 

Table 1.2.2 also shows that in terms of rockfalls and VTs (the main contributors to the total), the average 

daily rates for both the whole of the current pause, and in particular the last 6 months, are still higher 

than for Pauses 2, 4a and 4b, and are comparable to Pause 3. 

So despite an impression of very low seismic activity over the last 6 months, it is important to note that 

purely in terms of earthquake numbers, the current level is still consistent with, and not significantly 

lower than, previous pauses. 

Event Type 
(a) Pause 5 (since 11-Feb-2010) (b) 01-May-2011 ς 31-Oct-2011 

Total Events/Day Total Events/Day 

LP/Rockfall 78 0.12 4 0.02 

Hybrid 83 0.13 3 0.02 

LP 59 0.09 1 0.01 

Rockfall 1144 1.82 166 0.86 

VT 477 0.76 162 0.89 
     

Total 1841 2.93 336 1.84 
 

Table 1.2.1 Total number of events and mean daily event rates for each earthquake type during (a) the whole 

of the current pause and (b) the period covered by this report. 
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Event 
Type 

Pause 1 Pause 2 Pause 3 Pause 4a Pause 4b 

Total 
Events
/Day 

Total 
Events
/Day 

Total 
Events
/Day 

Total 
Events
/Day 

Total 
Events
/Day 

LPRFs 44 0.07 2 0.00 34 0.07 12 0.24 12 0.04 

Hybrid 627 1.00 1696 2.72 393 0.82 15 0.31 2 0.01 

LP 273 0.44 145 0.23 1458 3.02 33 0.67 12 0.04 

RF 6336 10.11 257 0.41 454 0.94 30 0.61 174 0.64 

VT 3689 5.88 256 0.41 432 0.89 40 0.82 172 0.63 
           

Total 10969 17.49 2359 3.78 2797 5.80 130 2.65 372 1.36 
 

Table 1.2.2 Total number of events and mean daily event rates for each earthquake type recorded at SHV 

during pauses in lava extrusion. The dates of the pauses are defined as Pause 1: 10-Mar-1998 to 27-Nov-1999, 

Pause 2: 01-Aug-2003 to 15-Apr-2005, Pause 3: 04-Apr-2007 to 29-Jul-2008, Pause 4a: 14-Oct-2008 to 02-Dec 

2008 and Pause 4b: 04-Jan-2009 to 04-Oct 2009. 
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Figure 1.2.1 Daily counts of the different earthquake types recorded by the MVO network between 01 May and 31 

October 2011. The total count of all event types is shown at the top, followed by individual counts for VT events, 

Rockfalls, Hybrids, LP events and LP/Rockfalls. 
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Figure 1.2.2 Daily counts of the different earthquake types recorded by the MVO network during the current 

pause, i.e. from 12 February 2010 until 31 October 2011. The total count of all event types is shown at the top, 

ŦƻƭƭƻǿŜŘ ōȅ ƛƴŘƛǾƛŘǳŀƭ Ŏƻǳƴǘǎ ŦƻǊ ±¢ ŜǾŜƴǘǎΣ wƻŎƪŦŀƭƭǎΣ IȅōǊƛŘǎΣ [t ŜǾŜƴǘǎ ŀƴŘ [tκwƻŎƪŦŀƭƭǎΦ  ±¢ άǎǘǊƛƴƎǎέ ŀǊŜ ƳŀǊƪŜŘ 

by the red stars on the VT plot. 
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Figure 1.2.3 Daily counts of rockfall events during the current pause, i.e. from 12 February 2010 until 31 October 

2011. The red line represents a 60-day moving average of the daily event counts. The last 6 months of activity 

during this reporting period continue to show a trend of slowly declining rockfall activity that was noted previously 

in MVO Reports OFR 10-02a and OFR-11-01. 
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Figure 1.2.4 Hypocentres of located VT earthquakes recorded on the MVO seismic network between 01 May 2011 

and 31 October 2011 (153 in total). Error bars indicate the error estimates in hypocentral latitude, longitude and 

depth.  
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1.2.3 VT Strings 

As discussed at some length in previous reports, VT strings, loosely defined as short, intense swarms of 

VT earthquakes, have become a feature of this eruption since late 2007.  

The increase in VT string numbers during late 2010/early 2011 noted in the previous report (OFR 11-01) 

has not continued, with only  5 such events occurring during the last 6 months. These are listed in Table 

1.2.3, and in general show a lower number of VTs per string and a longer string duration compared to 

earlier strings. It should be noted that Table 1.2.3 only lists earthquakes large enough to trigger the 

earthworm event detection algorithm, and more, lower amplitude events were identified from manual 

inspection of the continuous data. Sections of helicorder plots for these events from station MBLY are 

shown in Figure 1.2.5 

 

# 

Date / Time 

(UTC) 

Triggering 

VTs 

Located 

VTs 

Duration of String 

(minutes) 

1 05-May-2011 04:15 9 8 26 

2 09-Jul-2011 15:45 6 6 67 

3 09-Jul-2011 20:50 4 4 35 

4 15-Aug-2011 21:21 4 4 34 

5 22-Oct-2011 17:18 4 4 12 

 

Table 1.2.3 Table listing the VT Strings observed at the SHV during reporting period between 01 May and 31 

October 2011. The table lists the date and onset time of the string, the number of VT events that triggered the 

earthworm event detection algorithm, the number of events that were located, and the approximate duration of 

the string in minutes. 
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Figure 1.2.5 Helicorder plots from station MBLY, showing the five VT strings listed in Table 1.2.3, two of which 

occurred on the same day on 09 July 2011.  None of the strings were followed by subsequent tremor signals. Note 

that the signal at approximately 14:00 LT on 15 Aug 2011 was due to a lahar. 

1.3 Ground Deformation 

Ground deformation measurements made during the reporting period indicate inflation of the volcanic 

edifice that is comparable to other pauses. The latter months of the time series may indicate the onset 

of a trend change in ground deformation, with a decrease in deformation rate, although some 

component of this change may be tectonic. The following focuses on displacements observed since the 

ŎŜǎǎŀǘƛƻƴ ƻŦ tƘŀǎŜ р ŜȄǘǊǳǎƛƻƴ όǇǊŜǎǳƳǇǘǳƻǳǎƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨtŀǳǎŜ рΩύΣ ŀƴŘ ŎƻƳǇŀǊƛǎƻƴǎ ǘƻ ǇǊŜǾƛƻǳǎ 

eruptive pauses.  

1.3.1 cGPS 

Trends in deformation data recorded during Pause 5 (12 February to present) indicate displacements 

that are typical of eruptive repose. Figure 1.3.1 shows time series data for 9 cGPS sites on Montserrat 

since before Phase 5; all stations have moved away from the volcanic vent since February 2010. A low-

pass filter was applied to the data, shown in Figure 1.3.2, which indicates that outward displacement 

may have slowed slightly at several stations in recent months. While these trend changes are apparent 

on multiple stations, the general trend is one of continuing inflation. To compare displacement trends 

between pauses, Figure 1.3.3 shows the radial displacement of MVO1 (Mongo Hill) cGPS for each of the 
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five major pauses since 1995. A comparable magnitude of radial extension was recorded during all 

pauses. 

Figure 1.3.4 shows velocity vectors estimated from GPS data for periods of no lava extrusion. The 

current trend observed at cGPS stations is one of radial divergence around SHV which is interpreted as 

the response of the volcanic edifice to continuing pressure accumulation underground. More detail and 

a complete set of plots are given in Appendix I. 

1.3.2 eGPS 

Initial indications from episodic GPS (eGPS, campaign GPS) measurements show a less coherent pattern 

of displacement, with some stations apparently conforming to a pattern of inflation comparable with 

cGPS data and some notable exceptions (Figure 1.3.4). Significantly, the displacement recorded at MVO2 

(MVO Helipad, Flemmings) is opposite to nearby cGPS measurements (OLVN and AIRS). This could relate 

to localised land instabilities but has a bearing on the interpretation of EDM data that are measured 

from the same benchmark. The eGPS time series are still rather short (<2 years) and do not span a 

period of lava extrusion for comparison to the surveyed period of repose. Velocity uncertainties are 

greater for eGPS data than for cGPS, as may be expected, given the less frequent sampling (Appendix I). 

However, these initial results are encouraging and demonstrate a useful expansion of the MVO GPS 

monitoring network. 

1.3.2 EDM  

Figure 1.3.5 shows the length change of various EDM-measured baselines around SHV.  The dataset is 

not well populated during the reporting period due, in part, to maintenance of some of the survey and 

reflector sites. Indications of a decrease, or reversal, of flank inflation from EDM time series are present 

ōǳǘ ŀǊŜ ŀǎ ȅŜǘ ǇƻƻǊƭȅ ŎƻƴǎǘǊŀƛƴŜŘΦ 5ŀǘŀ ŦǊƻƳ ǘƘŜ ƴŜǿŜǎǘ ōŀǎŜƭƛƴŜ όǘƻ ¦ǇǇŜǊ CŀǊǊŜƭΩǎΣ 95¦Cύ ŀǊŜ ǘƻƻ ƴƻƛǎȅ 

at this stage to identify a trend. 
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Figure 1.3.1 Outward radial displacement of Montserrat cGPS stations between 2009 and 2011 (coloured crosses) 

and associated uncertainties (grey bars). The period of Phase 5 extrusion is shaded pink. Radial extension is taken 

ŀǎ ǘƘŜ ŎƻƳǇƻƴŜƴǘ ƻŦ ŜŀŎƘ ǎǘŀǘƛƻƴΩǎ Řŀƛƭȅ Ǉƻǎƛtion vector solution that is parallel to a unit vector from the assumed 

vent location (Voight et al., 1999) to the average station position. The unit vector lies in the local geodetic plane 

(i.e. horizontal). A linear trend was removed from each time series and an arbitrary offset applied for graphical 

clarity. The contribution from tectonic displacements has not been corrected. 
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Figure 1.3.2. Radial extension (see Figure 1.3.1 caption) of Montserrat cGPS stations during Pause 5 (since 12 

February 2010), low-pass filtered with a 60-day cut-off period.  

 

 

 

Figure 1.3.3 Radial extension (see Figure 1.3.1) of MVO1 (Mongo Hill) cGPS station for all major periods of no-

extrusion (Pauses 1, 2, 3, 4b and 5 ς the current state of repose) since 1995. The bold line shows displacements 

during the pause while the dashed line indicates the deformation recorded during subsequent activity up until the 

next pause. Pause durations are indicated in the legend. The first value of each pause is set as zero. Data were low-

pass filtered using a 30-day cut-off period. 
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Figure 1.3.4 Map of Montserrat showing horizontal displacement velocities estimated for four major eruptive 

pauses (colours indicated in the legend) from cGPS measurements. Velocities estimated at eGPS stations are also 

shown for Pause 5. All velocities are computed relative to St Croix (CRO1) as it is a long-standing international 

reference. 
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Figure 1.3.5 EDM-measured baseline length changes around the SHV. EDM survey benchmark IDs: EDJH, Jackboy 

Hill; EDM2, MVO IŜƭƛǇŀŘΣ CƭŜƳƳƛƴƎǎΤ 95.wΣ .ǊƻŘǊƛŎƪΩǎΦ 95a ǊŜŦƭŜŎǘƻǊ ǎƛǘŜǎΥ 95I9Σ IŜǊƳƛǘŀƎŜΤ 95[¸Σ [ŜŜΩǎ ¸ŀǊŘΤ 

95DaΣ DŀƎŜΩǎ aƻǳƴǘŀƛƴΤ 95¦CΣ ¦ǇǇŜǊ CŀǊǊŜƭƭΩǎΤ 95²wΣ ¦ǇǇŜǊ bƻǊǘƘ ²ƘƛǘŜ wƛǾŜǊΦ tŜǊƛƻŘǎ ƻŦ ǾƻƭŎŀƴƛŎ ǳƴǊŜǎǘ ŀǊŜ 

shaded pink. 

1.4 Gas Monitoring 

The daily average SO2 flux so far during Pause 5 is 376 t/d which is higher than ~ 300 t/d, observed 

ŘǳǊƛƴƎ ǘƘŜ ΨǘǊƻǳƎƘ ǇŜǊƛƻŘǎΩ ƻŦ ǘƘŜ ƭƻƴƎ ǘŜǊƳ ŘŜƎŀǎǎƛƴƎ ŎȅŎƭŜǎ όǎŜŜ {!/ мо ǊŜǇƻǊǘ ŦƻǊ ŜȄǇƭŀƴŀǘƛƻƴύΦ  

Ratios of HCL/SO2 have remained fairly steady in the range of 0.24-0.3, values which are consistent with 

pauses (periods of no magma extrusion). Apart from sporadic daily values above the LTA (516 t/d at 

present), the average SO2 flux was around 350 t/d until October 2010 when there was a general increase 

in the SO2 output that lasted till early January 2011 (525 t/d for 52 days) after which the daily flux values 

returned to ~350 t/d. Once again there was a weak trend of increasing daily flux starting in March 2011 

which peaked in April 2011 then once again decreased till August 2011. Since then the daily flux values 

have been generally higher (382 t/d) but not significantly different to daily values (376 t/d) from May 

until  August Figure 1.4.1. 
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Figure 1.4.1 Graph showing DOAS and HCL/SO2 ratio from March 10 till present. 

Phase 5 activity occurred during a period when the last degassing peak was in the waning stages and 

heading into a trough. No gas data were available for this period. However, the resumption of 

measurements in March 2010 produced flux values consistent with a trough degassing period, hence it 

ƛǎ ŎƻƴǎƛŘŜǊŜŘ ǘƘŀǘ ǘƘŜ ΨǘǊƻǳƎƘΩ ǿŀǎ ŀƭǊŜŀŘȅ ǳƴŘŜǊǿŀȅ ƻǊ ōŜƎŀƴ ǎƻƻƴ ŀŦǘŜǊ ǘƘŜ ǊŜǎǳƳǇǘƛƻƴ ƻŦ 

measurements. Based on the observed lengths of the previous two troughs, the third trough should 

have ended sometime in late February 2011 or at ~340 days. This seems to be the case in Figure 1.4.2; 

however the daily flux values are lower than those observed during a similar position on the third peak.  

There are two likely reasons for this, the first being shallow trapping of SO2 and the second being the 

present peak, like the first two observed peaks, is less intense than the third peak degassing pulse in the 

2 year cycle.  
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Figure 1.4.2 Graph showing comparison of the two most recent ΨTroughΩ ό¢н = Trough 2 and T3 = Trough 3) 

degassing periods and subsequent peaks. 

1.4.1. SO2 Cycles 

The main feature of the DOAS SO2 data set is the evident long term systematic variation (Figure 1.4.3). 

Time series analysis on the dataset revealed the presence of two cycles on the order of roughly 5 years 

and 2 years. The presence of the 5 year cycle can be attributed to the formation of a basaltic bubble 

foam layer in the upper regions of the basaltic system due to narrowing of the plumbing system, the 

foam layer grows over time as bubbles are added from beneath and thus collapses when it reaches a 

critical thickness (Jaupart and Vergniolle, 1988; 1989). The two year cycle is attributed to the formation 

and breakdown of a hybrid foam which occurs due to vesiculation of the intruded basalt by the resident 

andesite e.g. (Clynn et al., 1999).  
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Figure 1.4.3 Combined DOAS and COSPEC SO2 dataset raw and filtered, showing the two year cyclic variation with 

short term variations superimposed. 

The argument presented by Christopher et al. (in prep) is that the presence of the 2 year cycle is 

indicative of continued basalt injection and hence an ongoing fuelling of the eruption. Sulphur output at 

some intermediate volcanoes correlate with extrusion e.g. (Hirabayashi et al., 1995, McGee et al., 2010) 

and changes in the SO2 output rate mirror lava extrusion rate.This is not the case for the current 

Soufrière Hills eruption where excess and persistent degassing is evident (Christopher et al. 2010; 

Edmonds et al. 2010) and no systematic correlation of SO2 with extrusion is observed (Christopher et al. 

In prep). 

The mechanism of degassing in the basaltic source of the SO2 (Edmonds et al. 2001) thus holds the 

answers to how SO2 emissions will present at the eruptions end. Using the LTA of the DOAS dataset and 

assuming 1000 ppm of Sulphur in the mafic magma gives a value of ~0.6 km3 of basalt needed to 

produce the sulphur emitted from Jan 2002 until present. This is roughly half the volume of total magma 

extruded to date; hence the bulk of the basalt being degassed is not being erupted. A threshold value of 

50 t/d of SO2 has been used as the end of eruption criteria. However independent calculations yield a 

figure of 143 t/d. These two values would be indistinguishable, given the current resolution of the 

present spectrometer set up.  
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The cyclic nature of the SO2 output produces periods where the low (300 t/d) sustained emission rates 

may falsely suggest a lack of basalt input. It has been however shown by Christopher et al., 2011 that 

300 t/d represents the background leakage during foam accumulation in the lower parts of the andesite 

storage area. The SO2 output during peak degassing periods (> 550 t/d) should leave no doubt of the 

ǾƻƭŎŀƴƻΩs status. Hence if there is a halt to the intrusion of basalt into the andesite storage area, and 

given the average length of the degassing trough periods (~ 300 days); this might very tentatively be 

expected to be characterized by the absence of the cyclic activity and sustained SO2 flux values well 

below 300 t/d and sustained for over a year 

1.5 Dome Volume and Morphology 

As there has been no extrusion of lava during the current reporting period the dome has undergone only 

minor changes due to significantly reduced mass wasting processes and PF activity. 

1.5.1 Dome Volume 

There have been only seven observed pyroclastic flows since 1 May 2011. All of these flows have had 

short runout distances of no more than 1 km. As a result, they are likely to have removed a very small 

amount of material from the dome, on the order of 0.1 x 105 m3. The volume of the dome therefore 

remains at approximately 190 x 106 m3, as reported in MVO OFR 11-01 (MVO 2011). 

1.5.2 Dome Morphology 

The general morphology of the dome remains largely the same as described in MVO OFR 11-01 (MVO 

2011). Minor changes have occurred during the reporting period, related to mass wasting processes and 

minor PF activity. 

A rare opportunity to view the eastern flanks of the dome 2006-07 dome from Perches Mtn occurred on 

the 2 June 2011. Observations revealed that there had been very little change since the last observation 

of the east flank of the dome in early April 2011. Figure 1.5.1 shows two photographs of the east side of 

the dome. Some small sections of the main source area for rockfalls appear to be missing, likely 

removed by two small pyroclastic flows on 2 and 5 May 2011. Numerous fractures are also present and 

will likely generate rockfall. There has also been some continued erosion of the talus below the dome 

due to heavy rainfall. In addition, precipitate deposits around the numerous fumaroles are becoming 

more prevalent. No thermal imagery has been collected of the east side of the dome.  

Good observations of the dome were possible during a visit to the EDM reflector in the Upper White 

River on 24 August 2011. The surface of the dome in the southwest sector is very rough with numerous 

small spines and large blocks (Fig. 1.5.2a). There are several large gullies that are the focus of rockfall 

activity and these feed into either Gingoes Ghaut or the White River Valley. The chute that feeds 

Gingoes Ghaut was probably the location of a small flow on 9 June 2011. Despite a moderately wet 

hurricane season, there appears to have been only limited amounts of erosion of the talus and 

pyroclastic deposits in the Upper White River. Thermal images of the SW side of the dome acquired on 

24 August show that the majority of the dome surface is relatively cool, with only a few isolated 



 
M o n t s e r r a t  V o l c a n o  O b s e r v a t o r y 

 
 

Page 23 

hotspots corresponding to persistent fumaroles. These are mainly located around the lower edges of the 

lobes and in the summit area (Fig. 1.5.2b).  

 

Figure 1.5.1 Photographs of the east flank of the lava dome taken on 20 April 2011 from the helicopter and 2 June 

2011 from Perches Mtn. Very little change has occurred between the two dates with only small blocks missing 

from the main rockfall source area (arrowed) and some erosion of the talus slope below. Sulphate deposits are 

associated with the fumaroles are present in the talus slope. 

 

Figure 1.5.2 The SW side of the dome viewed from the EDM reflector between the White River and Gingoes Ghaut, 

on 24 August 2011. a) close up photograph of the upper part of the SW flank showing the many small spines and 

blocks. Several of the persistent fumaroles are also visible, as well as the small ash rampart that has been present 

on the summit of the dome since the partial collapse in February 2010. b) Thermal IR image of the dome showing 

the relatively cool surface and scattered fumaroles. Hottest temperatures are approximately 45°C from ~600m. 

DŀǎƘŜŘ ǿƘƛǘŜ ƭƛƴŜ ƳŀǊƪǎ ǘƘŜ ŎƻƴǘŀŎǘ ƻŦ ǘƘŜ ŘƻƳŜ ǿƛǘƘ /ƘŀƴŎŜΩǎ tŜŀƪΦ 

Occasional good views of the west flank of the dome and collapse scar have shown that there has been 

little change. A rare pyroclastic flow occurred from the Gages flank on 19 September, removing a small 

ŀƳƻǳƴǘ ƻŦ ƳŀǘŜǊƛŀƭ ŦǊƻƳ ǘƘŜ ŀǊŜŀ ƻŦ ǘƘŜ ƻǾŜǊƘŀƴƎ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ǎǳƳƳƛǘ ƻŦ /ƘŀƴŎŜΩǎ tŜŀƪ όCƛƎΦ мΦрΦнύΦ 

The accumulation of talus in the chutes immediately below the PF source area suggests mostly small 

rock falls have been occurring. In addition, only minor amounts of erosion of the talus and pyroclastic 

deposits below the dome has occurred. Moderate fumarole activity is present on the Gages flank of the 
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dome. Numerous fumaroles are scattered over the upper part of the dome (Fig. 1.5.3). There is a single, 

strong fumarole located in an area known to be a source for rockfalls and small pyroclastic flows from 

ǘƘŜ ǘŀƭǳǎ ǎƭƻǇŜ ōŜƭƻǿ ǘƘŜ ŘƻƳŜ όƭƻŎŀǘƛƻƴ Ψ·ΩΣ CƛƎΦ мΦрΦоύΦ Lƴ ŀŘŘƛǘƛƻƴ ǘƘŜǊŜ ƛǎ ŀ ƎǊƻǳǇ ƻŦ р-6 low 

temperature fumaroles present on ChanceΩǎ tŜŀƪΣ Ƨǳǎǘ ōŜƭƻǿ ǘƘŜ ǎǳƳƳƛǘ όCƛƎΦ мΦрΦоύΦ ¢ƘŜ Ǿŀǎǘ ƳŀƧƻǊƛǘȅ 

of the fumaroles on the Gages Flank are only visible either early in the morning or on overcast or cloudy 

days. 

 

Figure 1.5.3 The west flank of the dome betweeƴ DŀƎŜǎ aǘƴ ŀƴŘ /ƘŀƴŎŜΩǎ tŜŀƪΦ a) photograph (24 August 2011) 

Ψ·Ω ƳŀǊƪǎ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ŀ ǇŜǊǎƛǎǘŜƴǘ ŦǳƳŀǊƻƭŜΣ ǿƘƛƭŜ ǘƘŜ ƭƻǿ-temperature fumaroleǎ ƻƴ /ƘŀƴŎŜΩǎ ǇŜŀƪ ŀǊŜ ǊƛƴƎŜŘΦ 

b) ǘƘŜǊƳŀƭ ƛƳŀƎŜ ŦǊƻƳ {ǘ DŜƻǊƎŜΩǎ Iƛƭƭ όнр aŀȅ нлммύ ǎƘƻǿƛƴƎ ƴǳƳŜǊƻǳǎ ƘƻǘǎǇƻǘǎ όŦǳƳŀǊƻƭŜǎύΣ ƛƴŎƭǳŘƛƴƎ ǘƘƻǎŜ ƻƴ 

ChŀƴŎŜΩǎ tŜŀƪΦ !ǇŀǊǘ ŦǊƻƳ ǘƘŜ ŀŎŎǳƳǳƭŀǘƛƻƴ ƻŦ ǘŀƭǳǎ ōŜƭƻǿ ǘƘŜ ǎƻǳǊŎŜ ŀǊŜŀ ŦƻǊ ǊƻŎƪŦŀƭƭǎ ŀƴŘ ǇȅǊƻŎƭŀǎǘƛŎ ŦƭƻǿǎΣ 

there has been little change on this flank. 

 

The collapse scar remains the most active area of the dome. During the last six months, three small 

pyroclastic flows have occurred inside the scar, originating from the steep face in the southwest corner 

(right-hand side when viewed from MVO). The collapse scar appears to be the primary source for gas 

emissions and fumarole activity inside the scar is very strong. The main gas vent located in the floor of 

the scar continues to be the largest single fumarole anywhere on the dome. The gas vent is located in a 

small, but well defined crater about 10-15 m across and about 1-2 m deep. Several metre-sized blocks 

are clustered around the crater and the whole area is covered with bright yellow and white sulphur 

deposits (Fig. 1.5.4). Except for another smaller fumarole, there are no other warm features on the floor 

of the scar. The colour of the plume is strongly affected by atmospheric conditions, varying from bright 

blue on cloud free, sunny days to brilliant white on more humid and overcast days, and following heavy 

rainfall. 












































