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Executive Summary

This report summarises the volcanic activity at Soufriere Hills Montserrat for the period 28 February to
31 October 2010, including all monitoring and visual observations.

Activity during the reporting peod has been low. Some minor ash venting occurred in late June and July
associated with VT earthquakes and is interpreted as being phreatic in nature. However there is no
evidence of lava extrusion during this time. Owing to the presence of a large relsida@ome which

has steep vertical or overhanging walls in several areas, sporadic rockfalls and pyroclastic flows are still
occurring.

Heavy rainfall during the summer months has apparently had only a minor effect on the stability lava
dome. In additio more than forty major lahars have occurred in the Belham valley associated with the
heavy rainfall.

The S@output is below average but has been steady throughout the reporting period and ground

deformation continues to show slow inflation. All indicagfi@ I NS G KIF i GKS @2t Ol y2

similar to other periods between lava extrusion.
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1. Volcanic Activity for the Period 28 Felmary to 31 October 2010
1.1 Narrative

Volcanic activity during this period has been low and there has been no discernable extrusion of new
lava since the partial dome collapse on 11 February 2Bitfire 1.1.1 shows a summary plot of seismic,
GPS and S@data recorded during this period.
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Figure 1.1.1Seismic, GPS andS@nitoring datafor the period 28 Februarg 31 October 2010. Top:
Number of seismic events detected and identified on seismic systemI&i@&S Northing of station
GERDGAMIT procesing). Bottom: Measured daily $flux.

Sporadic rockfallRFs) and pyroclastic flow®&) have however occurred from the remaining lava
dome. Thetwo largestPFs during the reporting period occurred on 2 and 9 Octolikere appeasto
be a link betveen rainfall and the general degradation of the lava doaithough this is not reflected in
the frequency ofRFs

Theoriginof theseRE andPF has been from three different sources on the remaining lava dome:
1 above the Gagegalley on the westerside (Fig 11.2(a)),
9 to the northfrom the head of the 11 February collapse scar and
9 on the east south eastern side at the head of the Tar Riakey (Fig 1..2(b)) .

During August and September 2010 the Gagdley apparently became more active with the larges

being derived from this face. Observations from the helicopter have shownthet is active

undercutting of this western side of the dome. This is likely to have been promoted by rainfall which has
been particularly heavy over the summer months causing deep dissection (see later section).

Montserrat Volcano Observatory




Figure 1.1.2 (a¥iew of the western (Gages face) of the lava dome on 8/1(tde smalfan of fresh
RF/PFmaterial. An overhanging face of lava occurs immedyahorth west of Chances Pe@kB. (b)
Vertical face on the ESE side of the lava dome (arrow) at the head of the Tar River valley. Note the
valley-confined pale coloure@Fdeposits(lower right) viewed on 22/09/10.

The runout ofthe P generallywas approximately 2 km (limited observations of the actual events
preventd more precise runouts). Ash plumes associated with tH&Sehave generally been weakly
convective (rising onlhota few thousand feet) suggesting that the source material is cool and mainly
degassed.

1.1.1Phreatic- VT string/ash venting events

Minor departures from inactivity have occurred twice, with short bursts of VT earthquakes followed by
ash venting. The first occurred on 25 June and the second on 2 July.

The VT events on 25 Juwere followed by astventing some hours afterward&roundand helicopter

based observations on the days following showed that the venting was coming from at least two

separate locations. One was associated witltrang fumaroldn the base of the 11 February 2010

collapse scar at about the location of therifio 9y 3f AAKQ& / N} GSNJ I yR GKS a
the dome at the southern edge of the crater in the summit of the lava dome.

(7))
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Figure 1.1.3 &K @Sy ldAy3 F2fft 2¢Ay 3 (alirkenting fromdag Southim partd i NRA y 3
of the summit crater (viewed from the south from the helicopt€h) Ash venting viewed from Jack Boy
Hill remote camera occurring from a point approximately on the position of the old crater rim. Arrows

point to soure@ of venting.

The events on 2 July, exactly one week later, were slightly more intense with ash venting occurring
rapidly following the brief phase difze (5) VT earthquakedhe venting was accompanied by about one
and a half hours of lokevel seismitremor, which had not been recorded during the 25 June venting
episode.Although the main part of the ash plume was obscured by clouds, visible ashfall could be seen
occurring to the west of the volcano in the region of Plymouth and lasted a couple of hefore

waning.

Audible roaring could be heard from locations on the north side of the volcano for several weeks after
both these events.

1.1.2Lahars

There have been more than 40 seismically detectable lahar events recorded on the MVO seismic
network during the reporting period (Fit11.4). These events were recorded mainly on St Georges Hill
and Lees Yard seismic stations, and are therefore generated by lahars occurring mainly in the Belham
valleyand its tributaries It is clear that smadir lahareventsoften occur that are not recorded on the

MVO seismic network. Therefore these events either represent only the larger lahars (that generate a
seismic signal) or the peak of lahars and the waxing and waning part of the event is not recorded.
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Rainfall and lahars. Lahar size (S/MAL) or F=false indicated & Event numbers labelled 443
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Figue 1.1.4 Rainfall(in mm per houy shown as blue bars. Seismically registered lahar events in the
Belham valley shown as vertical red linesSNIi A OF £ of F O] fAyS&a KAIKEAIKG W
mm/h with no recorded lahar.
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(UEA). This rain gauge demonstrates that there has been particularly heavy rainfall in during the months

of April, the second half of July, late August (titamne Earl), September and Octolgrich has

generated abundant lahars in the Belham valley.

Analysis of seismically detectable lahars and rainfall measurements from the UEA rain gauge located at
MVO shows thatainfall d quite variable amounts is assiated with lahars. Clearly having one rain

gauge at MVGsiinadequate to record the typically localised rainfall generating these lahars.
Relationships between the rainfall and seismically recorded lahars show that there is a delay between
the rainfall event (recorded by the rain gauge at MVO) and the resulting lahar in the Belham valley. On
average this delay is about oneur after the rainfall (SeFig 11.50).
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Figure 11.5 (a) Graphs showing relationship between seismically recorded lahars (red bar) and rainfall.
Note the lag time between rainfall arile lahar event is visibl€b) Histogram showing the different lag
times between rainfall and seismically recorded lahars.
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smoothed and widened by laharic activity, owing to erosion of the material from the canyon walls.

Extensive deposition from lahars in the lower Belham vallethémegion of 1 m thickness) has occurred

with regions of deposition around the loman of the old Belham crossing, atfte road to AirSudios

near the crossingow beinginundated with mud. A similar situation has occurred on the road down to
Old Roaday, the tennis courts belothe Vue PointeHotel have now been inundated with mud for the

first time and ephemeral rivers are more extensive, both to the north and sohliém previously.

1.2 Seismic Activity from 28 February 2010 to 30 October 2010

Seismic activity during this period has been generally low. Fig@réshows thedaily count of the
different earthquake types fothe period 28 February 2010 to &lctober 2010, inclusive.

The activity during March was a continuation of the patterarséllowing the 11 February 2010 dome
collapse, dominated by small and moderate hybrid earthquakesRirsl Many of the RRkvere
associated with ongoing erosionthie collapse scar. The BRRd hybrid activity in Figurk.2.1shows a
noticeable decline ding March, continuing the trends seen since the collapse.

Activity appears to have been relatively constant from 1 April onwards, although iharsuggestionf

agradual decline in the Ri€tivity.

The total countsaand daily ratdfor each event typare given in Table.2.1. The counts are giveioth

for the entire reporting period and from 1 April onwards, when the activity alagostconstant. It is
interesting to compare the event rates in Tabl@.1with the rates calculated for pauses and exian
phases presented in the MVO Report to SAC13. The total number of events per day sinc8.1\pril
which is consistent with the event rates seen during pauses, which vary from 1.4 to 17.5.

/ 2 N
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Event Type 201002-28¢ 201010-31 201004-01¢ 201010-31
Total Events/Day Total Events/Day
LP/Rockfall 54 0.22 38 0.18
Hybrid 65 0.27 38 0.18
LP 28 0.12 28 0.13
Rockfall 599 2.45 476 2.23
VT 102 0.42 99 0.46
Explosion 0 0.00 0 0.00
Total 848 3.47 679 3.19

Tablel.2.1 Number of events from 2Bebruary 2010 to 3Dctober 2010

Figuresl.2.2and1.2.3show the locations of all VT and Hybrid earthquakes recorded between 28
February and 30 October 2010, inclusive. These locations are, as usual, subject to large errors and
network biases, but théocations are consistent with all recent VT and Hybrid activity, located beneath

the dome at depths between 1 and 4 km.

Figurel.2.1lappears to show two significant episodes of volcae@smic activity in tis reportingperiod,

aLP swarm in April and \AEtivity in late June and early July.

The LP swarm startiat 12:52 UTC on 26 April 2010. There were 13 triggered LP eltemgthe 10

hours that the swarm lastedrhe signals from these are almost monotomiith a strong peak at about
2 Hz and donot show a pattern of arrivals that is consistent with activity beneath the volcano. In
addition, both horizontal components are consistently larger than the vertical, indicatinghthaignals
are mainly surface wavekP events like this have been semer since ti start of the eruption of the
Soufriere Hills Volcan@HVand have often been thought to have been associated with heavy seas
although this theory has never been properly testdtl/Ois confident that the source of the L$varm

on 26 ApriR010 is not associated with the eruption of the SHV.
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events in averyshort period of time. These occurred at 18:37 on 23 JuBR6lon 25 June and 153

on 2 July (all times UTC). The first two were both about 15 minutes long and contained 6 VTTdwents.
helicorder plots from MBLY for both days are shown in Figure ITBeéseevents appeato have been
associated with the onset of some venting ofateand ash on 25 June. The third VT string lotager,
than the first two,with 5 VT eventi just over 30 minutesThiswas followed, after about 1.5 hours, by

i KNB

low-level seismic tremor, containing two small LP events. The tremor was probably associated with ash
venting. Two helicorder plots for 2 July are shown in Figu2ea

VT strings have become a feature of thisgion since late 2007 and are discussed more in Section

4.1.3.
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Figure 1.2.1Daily counts of event types at the SHV for the period 28 Feb2@ik§ to 310ctober 2010,

inclusive. The total count is shown at the top, then individual counts for VT E¥yiitsds, LP Events,
LP/RFs and RF
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Figure 1.2.Hypocentres of VT Events recordestween 28 February 2010 and 8ktober 2010.
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Figure 1.2.Hypacentres of Hybrid Events recorded between 29raby 2010 and 31 October 2010.
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