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Excess Gas
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Excess Gas — pre-exsolved Volatiles?

Wallace 2001:

* Volatiles exsolve, rise to the top of
the reservoir and create a volatile-
rich, foamy layer

 During an eruption, all the
volatiles and part of the magma
escape

* Excess gas because the volcano onmamimantch i cmpmsmat
erupts volatiles that exsolved e
from the magma that stayed in
the crust

Wallace, 2001
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Excess Gas — buoyancy forces?

* Volatile layer is low density, so it
exerts buoyancy forces and causes
uplift while it grows

 Upon eruption the buoyancy
forces are instantly removed

 This causes subsidence

overpressured magma body with overpressure relieved by eruption
gas-rich upper zone of gas-rich magma; slight
contraction of reservoir

Wallace, 2001
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Excess Gas — buoyancy forces?

* Volatile layer is low density, so it
exerts buoyancy forces and causes
uplift while it grows

 Upon eruption the buoyancy
forces are instantly removed

 This causes subsidence

overpressured magma body with overpressure relieved by eruption
o o gas-rich upper zone of gas-ric_h magma,; slight
- Magnitude of subsidence? S A
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Model Setup
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Model Approach
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Eruption is approximated
by instantly replacing
buoyant volatiles with
non-buoyant magma

[1] Kaus et al., 2016

arspang@uni-mainz.de

MAGMA

NNNNNNNN GUTENBERG Consolidator Grant Project
UNIVERSITAT MaNz




Results
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Results
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Stress evolution

e Comparea,d, e

 Lower stress for
oblate but more
surface area

* Higher stress for
prolate but less

surface area -
° 0 1 2 3
Integrated stresses . [MPal

are the same

— Same uplift/subsidence
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Results
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Parameter Sensitivity

* Reservoir radius
* Reservoir depth

* Density contrast
e Host rock stiffness

— Derive a scaling law!
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a) S1A interferogram, 15/04/26 - 15/04/14 b) Synthetic Interferogrami
Bperp -44 m A Sphere model
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Application - Calbuco
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Application - Calbuco
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Summary

e Release of a volatile reservoir leads to syn-eruptive subsidence (Ah)
* Ah = f(VvoI' Pvol- d G

* Application to Calbuco: contribution can be ~20%

vol’ crust)

* Not always: uplift/subsidence = inflation/deflation at depth
* Potentially: uplift/subsidence = volatile accumulation/release

* Improve inflation models by adding the effects of volatile buoyancy
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Questions?

arspang@uni-mainz.de
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