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Permeable gas flow through connected gas bubbles in magma is thought to control the rate of outgassing from silicic magm
and hence the style and explosivity of volcanic eruptions. Recent experimental studies (Okumura et al., 2009; Caricchi et al.
2011) demonstrated that gas permeability in magma starts to increase at a vesicularity of ca. 30 vol%; this vesicularity can b
achieved at a depth of a few kilometers for typical rhyolite magma. This result supports the field observations of volcanic gase:
that indicate outgassing from magma at depths of a few to several kilometers (Edmonds et al., 2003; Ohba et al., 2008). In additic
to these experiments and observations, this study exhibits that permeable gas transport occurs at a depth of a few kilometers
the basis of volatile content and bubble microstructure in obsidian pyroclasts.

In this study, obsidian pyroclasts were collected from the Kemanai pyroclastic flow deposit of the Heian eruption at Towada
volcano. The obsidians were doubly polished and its water contents were measured using FT-IR microspectrometer. Obsidie
pyroclasts were divided into two major groups, i.e., clear and dark brown obsidians. Clear glassy fragments include deforme
and elongated bubbles and some fragments show banding structure. The bands with brown color seem to be formed along higt
elongated bubbles but the bands continue even if the bubbles disappear. The composition of major elements is the same in cle
and brown parts. In contrast, water content profiles perpendicular to the bands show the increase in water content from 2 wt% i
the clear part to 3-4 wt% in the center of brown bands. The concentrations of hydroxyl group and molecular water show positive
correlation and the equilibrium temperature (quenched temperature during cooling process) estimated from water speciation
approximately 500 degC. The width of hydration layer is 70-100 um, which can be explained by diffusion time of 100 ky, 7 hrs
and 5 min at temperatures of 25, 500 and 1000 degC, respectively.

The analytical results of this study indicate that the hydration occurred at temperaffi@slegC. When we assume magma
temperature of 1000 degC (Hunter and Blake, 1995), the depth at which hydration occurred is estimated to be 1600 m (4
MPa) on the basis of water content of 2 wt%. Because the hydration layer has high water content (3-4 wt%), permeable ga
transport is expected to occur even at deeper part. If magma temperature decreases before the hydration, the estimated de
at which hydration occurred may be shallow (600 m at magma temperature of 500 degC). However, bubble collapse and spac
disappearance along brown bands imply that magma temperature is high enough to heal bubble networks even after the hydratic
If magma temperature is 500 degC, healing timescalel80 yrs (Yoshimura and Nakamura, 2010). This timescale is much
longer than the timescale of volcanic eruption and water diffusion profile in the bands would be annealed during the healing
Therefore, magma hydration is inferred to be induced by permeable gas transport at a depth of a few kilometers.

gogoob:oboooo,bbbo,oobb,ooa,o
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Processes observed during the extremely well documented eruption of Surtsey, Vestmanyaar, Iceland, 1963-67, highlighte
the effects of interaction between erupting magma and abundant seawater on eruption dynamics. As the 50th anniversary of t
canonical eruption approaches, however, many specific aspects of the eruption dynamics remain only qualitatively characterize
We present a detailed micro-cT 3D textural analysis of lapilli and ash from Surtsey, and use mingling and thermodynamic theory
to quantitatively describe Surtseyan jets.

Fine lapilli (-2.0 phi) have total porosity ranging from 24 to 59 % (with one dense, impermeable outlier 0f6 98)% of
which is connected. Bubble number densities range from 4.05x105 to 8.30x106 cm-3, and are roughly inversely proportiona
to porosity. Darcian permeability ranges from 2.95x10-13 to 3.87x10-11 m2. Ash particles (3.0-3.5 phi) are generally blocky
in outline, with surfaces often bounded by broken vesicles on one or more sides; however, blocky particles lacking any sign o
vesiculation are also present. Groundmass textures vary from nearly holocrystalline tachylite to hypocrystalline sideromelane
with many larger clasts having a transitional texture characterized by patches of both.

Nearly all the lapilli have ash-packed vesicles around their exteriors. Such ash could easily have been entrained mechanical
during transport, deposition and/or reworking, or drawn into the exterior vesicles by capillary action. More enigmatic, however,
is when the vesicles deep within lapilli contain fine ash particles, ranging from a few grains adhering to vesicle walls, to cases
where the vesicles are densely packed with poorly-sorted ash.

Based on careful examination of textures, we explore the hypothesis that a proportion of the ash in lapilli may in fact have
been entrained during hydrodynamic mingling of magma erupting through a slurry of previously-erupted material in a flooded
vent. We use such a scenario to explain the typical Surtseyan cypressoid jets of steam and pyroclasts. The slurry entrained ir
the newly erupted pyroclasts was vapourized to steam by magmatic heat, and then discharged from the same pyroclasts duri
dispersal.

Analyses based on thermodynamics and fragmentation criterion suggest that for a narrow but plausible range of magma poro
ity and magma-slurry mingling regimes, entrainment and vapourization of slurry may also have assisted in driving part of the
fragmentation process. The hypothesis presented here is consistent with classical qualitative models of Surtseyan jet dynamic
and works toward explaining specific details about how magmatic and external factors contribute individually and cooperatively
to shallow subaqueous eruption dynamics.

O 0000 : magma, permeability, magma-water interaction, Surtsey, microtomography, mingling
Keywords: magma, permeability, magma-water interaction, Surtsey, microtomography, mingling
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Water control on variation in eruptive style during the first eruptive episode of the Barombi
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The first eruptive episode of the Barombi Mbo Maar is represented by about 60m thick pyroclastic material. Approximately
20m of this display a contrasting bedding and grading in sustained thinly well-bedded succession of ash- and lapilli-beds, low
concentration turbulent pyroclastic flow, bombs- and highly vesiculated scoria-rich bed, and lithic- and xenolith-rich explosive
breccia, while the other part, under the lake level is mainly covered by the vegetation. The sequence of volcanic activities tha
sustained the settling of these materials developed subsequently in four eruptive phases: phreatic ? phreatomagmatic - stromi
lian - phreatomagmatic. This variation in eruptive style is consistent with recent studies of the deposit stratigraphy, regardinc
lithofacies from individual accessible beds of the deposit unit, the grain-size distribution and the componentry. Our results sug
gest that eruption style changes can be interpreted as follows: initially, a rising magma interacted with potential surface wate
coming from the collapse of part of an ancient maar wall to produce series of phreatic eruption. The scar of this older maar visible
at the west of the Barombi Mbo Maar is consistent with this observation. Assuming that the volume of water was important, the
phreatic activity continuously produce ash and lapilli and ended with a phreatomagmatic style represented stratigraphically b
a pyroclastic surge. In the course of the eruptive activity, water might have become exhausted giving rise to a more strombolial
style mixed by phreatomagmatic material, as suggest by the presence of several centimeter- to decimeter-sized of spatter bor
and vesiculated scoria, mantle xenoliths and country rocks above the surge layer. The eruption would have generated cracks
the basement rocks through which water was re-supplied into the hydrothermal system after a short repose period. Then a ne
magma source interacted with the groundwater and the phreatomagmatic activity continued with more violence, unraveling th
crystalline basement to produce the phreatomagmatic ash, mantle xenolith and country rock fragments-rich explosive breccia.

00000 : Barombi Mbo Maar, Eruptive styles, Phreatomagmatic eruption, Strombolian activity, Stratigraphy, Cameroon
Keywords: Barombi Mbo Maar, Eruptive styles, Phreatomagmatic eruption, Strombolian activity, Stratigraphy, Cameroon
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Petrological comparison between the earliest product of Aso-4 pyroclastic flow and its

precursory lava extrusion, in cen
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Mechanism of delayed fragmentation of vesicular magma by decompression
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Experimental determinations of water solubility in the Shinmoe-dake 2011 dacite melt to

150 MPa
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Water is the first dominant volatile within a volcano, and hence its solubility in a melt is fundamental to how explosive the
eruption will be. Published solubility data for water are rather sparse, particularly for moderate SiO2 content melts, however.
This has resulted in insufficient data coverage in composition space, rendering water solubility not to be precisely modeled if ¢
melt is subject of partial crystallization (hence of composition change).

In this study, water solubility in dacite melt (68.3 wt% SiO2) was experimentally determined at 1000 degree C and 50-150
MPa in an internally heated pressure vessel. A groundmass separate of white-colored pumice from the 2011 eruption of Shinmo
dake, Kirishima volcano group, was equilibrated with O-H fluid, and the water content in the quenched glass was determined b
near-infrared spectroscopy. Oxidation-reduction state was controlled to near the Ni-NiO buffer, so that the O-H fluid was presen
as nearly pure H20 (more than 99 mol%). Temperature condition of 1000 degree C was desired since the water-saturated liquidi
was experimentally located between 950 and 1000 degree C at the pressure range 50-150 MPa.

Experimental result shows that at 1000 degree C, the water solubility in the dacite melt monotonously increases with pressuri
from 4.4 plus-minus 0.3 mol% (2.4 wt%) at 50 MPa through 6.0 plus-minus 0.3 mol% (3.3 wt%) at 100 MPa to 6.8 plus-minus
0.3 mol% (3.9 wt%) at 150 MPa. These values are practically the same as the previously published solubility data for wate!
in rhyolite melts at 1000 degree C (4.2 mol% at 50 MPa, 6.3 mol% at 100 MPa; Yamashita, J. Petrol., 40, 1999). Thus, the
water solubility was insensitive to the change of melt composition during groundmass crystallization in the Shinmoe-dake 2011
eruption. This would provide a rigorous petrological base for quantitatively modeling of degassing/explosive behavior in the
Shinmoe-dake 2011 eruption as a continuum problem.
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