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An analytical formula for the longitudinal resonance frequencies of a fluid-filled crack
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Characterization of middle-distance infrasound propagation and its utility for grasping

volcanic activity
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Glow luminance change at 1 second before an explosion of Sakurajima volcano
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In general, a stratigraphic variation in characteristics of grain size distributions of pyroclastic deposits may reflect the tempora
behavior of the eruption intensity. However, quantitative methodology to link the stratigraphic variation and the temporal behavior
of eruption intensity has not been established because of the complex coupling of several processes: eruption column dynamic
fallout process, sedimentation, erosion etc. In this study, we investigate only the effect of sorting process during settling on the
stratigraphic variation of pyroclastic deposits.

In order to relate the variation of grain size distribution as a function of stratigraphic height to the sorting process during
settling, we developed a theoretical argument from the view point of Lagrangian manner. If we assume that the terminal velocity
of a particle is only a function of grain size and coagulation effect is negligible, an increasing rate of deposit layer equals the
volume flux which is calculated from sedimentation rate, leading to an integrodifferential equation including the initial size
distribution and the height in the deposit layer. If the initial distribution is given, the solution of the integrodifferential equation
gives grain size distribution of deposits as function of height.

We carried out some simulations with our numerical model. In the simplest case that grains start to fall from a constant fallout
height on an instantaneous time with no duration, grain size uniquely increases depending on stratigraphic height in deposi
with no variance. Extending this simplest case to more realistic case with finite duration of falling, results show that the variation
of grain size distribution takes non-zero value of variance. In these cases that fallout height and initial grain size distribution are
constant with time, it is shown with the mathematical formalism that the values of Md vary from coarse to fine from the bottom
to the top, although this grading behavior has been qualitatively predicted.

From comparison with the stratigraphic variation data of pyroclastic deposits of the 2011 Shinmoedake subplinian eruptions
which have the single coarsest peak of the Md value in a single eruption, we concluded that it is impossible to reconstruct thi
observed variations in the case of constant fallout height and initial size distribution with time. In order to successfully explain
the observed grain size data, we need to give the temporal variation of fallout height or initial size distribution in future.
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Dense pyroclastic flows generated by the collapsing of lava domes are often encountered in effusive volcanic eruptions. Caj
turing the major characteristics of such flows is important to assess volcanic activities and hazards, but is a significant challeng
because the mechanics of the grains and their interactions are incompletely understood. One approach has been to exploit
thinness of the flows relative to their length by employing a depth-averaged description in which the flow is assumed to have ¢
constant bulk density. A key issue is the granular friction law that is introduced into depth-averaged models. Recent laboraton
studies on dense granular flows suggest that rheology can be described by a friction coefficient. Variation of this coefficient witf
shear rate and pressure is captured through a dimensionless inertial number. Under the shallow water assumption how well tt
friction model works remains unclear when applied to pyroclastic flows.

Recent dome collapse events in Soufriere Hills volcano, Montserrat, provide good examples to study the dynamics of dens
pyroclastic flows and to examine granular flow models, because of abundant geological and geophysical data. In this study;, tt
July 2003 and May 2006 dome collapse events and resultant pyroclastic flow deposits are investigated. The most intense pha
of the 2003 event produced the deposit 170 Mim2.6 hours, and the shape of proximal submarine deposit offshore Montserrat
is characterized by semicylindrical, steep-sided lobes. The 2006 event produced 97.8\8%min and the deposit is char-
acterized by a more elongated shape in flow direction than the 2003 deposit and by channel and levee-like facies (Trofimov
et al., 2012, BV). Geophysical observation such as seismic and strain records also constrain the variation of discharge rates
pyroclastic flows during the events.

To investigate the factors controlling the shape of pyroclastic flow deposit, we used a 2D shallow water model with two types
of Coulomb-type friction models. One had a constant friction coefficient, and another had a friction coefficient that depends upor
the dimensionless inertial number of the motion. The models are applied to a simple system or the terrain of Soufriere Hills
volcano. When the latter friction model was examined, the variation of deposit shape such as channel and levee-like facies we
reproduced, depending on initial mass, discharge rate or slope angle. Also our numerical results suggest that the inertial numb
dependent friction model works better after the flow passing a slope break point where slope angle is equal to the friction angls
at zero shear rate. Coupling effects of discharge rates, slope and granular friction properties may explain the different shapes
the pyroclatic flow deposits produced by dome collapse events in Soufriere Hills volcano.
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Basaltic magmas at high pressures and the origin of the lithosphere-asthenosphere bour
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Basaltic lavas rise buoyantly from the Earth’s mantle to form the oceanic crust, and are an important source of terrestria
volcanism. The density and viscosity of basaltic magmas moderates igneous processes ranging from volcanic activity to frac
tionation, and is intimately linked to its atomic structure. Here we show that basaltic magmas undergo rapid densification with
increasing pressure and exhibit a viscosity minimum near 4 GPa, correlated with an increase in coordination nurbearfdr Si
Al3t cations. Magma mobility- the ratio of the melt-solid density contrast to the magma viscosity- exhibits a peak at 120-150
km depth that is up to an order of magnitude greater than values in the shallower lithosphere and deeper mantle. Thus the drivir
force for melt separation in Earth’s asthenosphere diminishes as melts ascend, which could lead to excessive melt accumulati
at depths of 80-100 km, providing a simple explanation for the occurrence of a seismically-observed Gutenberg discontinuity.
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