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An OPEN question

Ringwood’74
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Open system subduction models: key
components
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Solid flow & thermal structure
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• η = f(P, T, σ)

• Warmer wedge & slab

• Upwelling ≈ 1/4U0



Fluid flow & melting

Building on past work

Spiegelman et al., Causes and consequences of flow organization

during melt transport: The reaction infiltration instability in compactible

media, JGR, 2001.

Yanming Fang, poster 595, V21A (tomorrow!) level 1



Reactive open-system melting
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Hydrous reactive melting in arcs

Two phases: solid & fluid

Two components: rock & water
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A parameterization of Ceq
f at 2 wt% bulk water
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Points: A new parameterization of hydrous mantle melting, Katz et al. G3, 2003



Reactive hydrous melting with conservation of energy

Computational
domain

slab

wedge

∂T

∂t
+

ρfφ

ρ̄
v · ∇T =

−T∆S

ρ̄cP

Γ + κ∇2T + (1 − φ)S(T, x)
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Porosity, φ, vol%
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Vertical fluid velocity, w, m/yr
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Conclusions & Speculations

• A quantitative understanding of melt generation and transport in

subduction zones requires calculating reactive fluid flow

• Channelized flow a natural consequence of magmatic reactive

porous ascent up a solubility gradient.

• Differences between channelized flow and diffuse flow:

– 10x difference in porosity.

– 2x difference in water content of melt.

– 10x difference in fluid velocity. t slab→moho = O(103 yrs)

– 50◦C temperature difference.

• These differences have important observable consequences.
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