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Figure 11. Densities of iron in comparison with seismically derived core densities (preliminary reference

Earth model [Dziewonski and Anderson, 1981]). Room temperature measurements are from diamond cell l

work [Mao et al., 1990]. Shock densities along an isentrope are from Brown and McQueen [1986]. The density

of pure iron along a geotherm is calculated from the room temperature density and taking a thermal expansion Fe'S'O' H

coefficient « = 1/V(dV/dT); = ay(V/V,)” (see text and Table 1). The volume change of melting is assumed

to be 1%. Density error bars of 2% are shown. The density difference between liquid iron and the outer core

¢ Q0 - 1 S, for <ol 1 . 1 ~ “OVTe

is 9% and is 5% for solid iron and the inner core. Boehler 1993
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Glassy carbon

Viscosity of Fluids in
Subduction Zones

Andreas Audétat* and Hans Keppler

The viscosities of aqueous fluids with 10 to 80 weight percent dissolved silicates
have been measured at 600° to 950°C and 1.0 to 2.0 gigapascals by in situ
observation of falling spheres in the diamond anvil cell. The viscosities at 800°C
range from 10~* to 10 pascal seconds. The combination of low viscosities
with a favorable wetting angle makes silicate-rich fluid an efficient agent for
material transport at low-volume fractions. Our results therefore suggest that
there may be a direct relationship between the position of the volcanic front
and the onset of complete miscibility between water and silicate melt in the

bducti lab. i
subducting sla Sience,2004

start to
melt @ 536°C
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=RIEXDREE

Fig. 1. Run sequence of an experiment with
12 wt % albite. (A) The cell at 34.2°C after
loading, containing five spheres of glassy car-
bon, a triangular piece of albite glass, distilled
water, and a vapor bubble. (B) At 536°C/8.7
kbar, the albite glass is molten and starts to
dissolve into the fluid. (C to E) Fall of one
sphere at 703°C/14 kbar after homogeniza-
tion of the albite-H,O mixture. The fall was
triggered by the dissolution of tiny crystals
(specks in the background) that were left
behind after homogenization. The same pro-
cess resulted in the destabilization of two
spheres on the left at an earlier stage.
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