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ABSTRACT:ild but persistant seismic and fumaralic unrest since 1992 at La :_;:uulx.an:liu.fd-es
Soufriere volcano prompted renewed interest in geologic studies, monitor-
Ing, hazard, risk deling, and crisls resp planning. We present results
of our new detalled chronology for the last 12 000 years of La Soufriere
eruptive activity based on the stratigraphy of more than 250 outcrops and
181 new radiocarbon age dates. The magmatic activity of La Soufriere
({frequency and magnitude) is significantly higher than previously interpret-
ed with = 16 eruptions in the last 9150 years. Activity over the last 12 000
years consists of at least 10 major explosive eruptive phases with a large
range in magnitude {erupted volume: 0.01 to 1 km3), and at least 9
dome_forming eruptive phases of large magnitude (> 0.1 km3) characterized
by an Important explosivity including vulcanlan pumice-produdng phases
and the generation of at least 6-7 high-energy pyrodastic density currents.
At least 8 flank_collapse events are associated with these eruptive events.
La Soufriere activity Is dominated by multi-stage eruptive events (e.g.
flank_collapse, dome growth, explosive open_condult activity) that occur
over a short yet unknown span of time. Hence, base-rate eruption probabil-
ities for Soufriere of can be updated now with this new chro-
nology of activity. Moreover, eruptive recurrence, magnitude and intensity
place quantitative constraints on the event tree of La Soufriere to elaborate
credible scenarios in case the current unrest, with evidence of the involve-
ment of magmatic fluids, leads to a renewal of activity at La Soufrigre. Thus,
the most probable scenario would Involve a major dome_forming phase
that Is likely to be associated with partial flank instability of the dome and a
major explosive subplinian phase that could share some analogy to the 1530
AD event. However, the detailed reconstruction of the eruptive past also
highlights the occurrence of smaller vulcanian explosive eruptions as well as
less freq Plinian pti of higher magnitude that would could have
much more widespread impact. As an example of what is being considered
for each major eruptive scenario, we present preliminary results of compu-
tational deterministic as well as probabllistic simulati of subplini.
tephra dispersal and fountain collapse PDCs. This serves as a basls for elab-
orating a quantitative framework for the assessment of their impact on vul-
nerable infrastructures, networks, and population including preliminary
results on the influence of sodo-cultural risk perception and governance . [FrTm
Issues on disaster preparedness. This work has implicatlons for volcano g . high le explosive sub-pli
i risk-informed dedsion-making for crisis response and long_term - - multi-stage eruption (VEI 2-3)
strategies of volcanic risk mitigation for Lesser_Antilles volcanoes. i E -
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CONCLUSIONS - QUESTIONS :

Halocene activity is much explosive than h 1 6-7 subpl plinian VE1 34 erup
tions; last magmatic explosive eruption in 1657 Cal AD. What are source & ascent/condult controls on
eruptive style transitions ? Magmatic capacity 7
Muiriphase Biow smulation of S £ T ol Do historical failed-magmatic eruptions (1797-98, 1836-37, 1976-77) and recurrent 1 degassing pulses
plinian ‘°""‘“°"‘;:‘ I“::::’: ; = &5 = . record recurrent magmatic fuid injections from depth (dykes ?) into hydrothermal system 7 Will this
y \ - - lead to a new magmatic eruption 7 What style and magnitiude ?
Multi-stage magmatic versus failed magmatic {eg. 1976) hazards &
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What about edifice intrinslc instability and pr of the hydroth fl 5y stem Including during
recurrent failed-magmatic eruption 7

time-serles of volcanic Intensity & magr
activity versus multiple peak & on-off activity

conduit control on emuptive style transition with ascent of dow partially degassed magma (dome)
evolving within 1 eruption to ascent of fast gas-rich magma

Coupled chain-link hazard sequence (tectonic - volcanic - tsunami; dimatic fordng)

Protracted low-level gas and ash emisslon activity: 1976 (2hrs), 1797 (3 days), 1837 (2 months)
Mazimal scenario: Souf 1y Soufriér nplex (caldera )

mping-up ption versus dow-onset




