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abstract
Here we report the results of an experimental study aimed at testing the existence of stable, superliquidus immiscibility between silica- and Fe-rich multicomponent melts at temperatures above 1100
°C. Four pairs of the potentially immiscible compositions were tested in a 1-atm gas-mixing furnace
(Ar/H2-CO2 gas mixture) at 1150 and 1200 °C and at the oxygen fugacity corresponding to that of the
QFM buffer. Pre-synthesized pairs of the silica-rich and Fe-rich starting compositions were loaded in
Pt wire loops, fused separately at 1300 °C, then brought in contact and kept at constant experimental
temperature for more than 24 h. Three pairs of compositions out of four used in this study did not
mix. Some temperature-dependent chemical re-equilibration was observed in the Fe-rich liquid phase
but, in the cases of immiscibility, the two liquids remained compositionally distinct and showed sharp
compositional gradients at contacts. One pair of liquids crystallized some tridymite, whereas the other
compositions were clearly above the liquidus. Overall, the results of the experiments are in good agreein some Fe-rich basaltic-andesitic compositions at temperatures up to 1200 °C.
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IntroductIon
Liquid immiscibility between ferrobasaltic and rhyolitic
melts in a broad compositional range of natural magmas has
been considered as a potentially important mechanism of
magma differentiation (Charlier et al. 2013; Kamenetsky et
al. 2013; Namur et al. 2012; Thompson et al. 2007; Veksler et
al. 2007; Veksler and Charlier 2015). The existence of silicate
liquid immiscibility in natural lavas of ferrobasaltic-ferrodacitic
composition has long been recognized (e.g., Roedder 1992 and
Philpotts 1982), and in recent years traces of immiscibility and
liquid-liquid fractionation have been found in plutonic rocks in
several mafic layered intrusions worldwide, such as immiscible
silica- and Fe-rich melt inclusions in apatite and late-stage reactive microstructures (Jakobsen et al. 2005, 2011; Holness et al.
2011; Namur et al. 2012; Veksler and Charlier 2015). Stable
coexistence of Fe-rich and silica-rich immiscible liquids in
equilibrium with typical gabbroic mineral assemblages has been
reproduced in numerous experiments (Charlier and Grove 2012;
Dixon and Rutherford 1979; Longhi 1990; Philpotts and Doyle
1983) but, with only few exceptions (e.g., Roedder and Weiblen
1970; Krasov and Clocchiatti 1979), unmixing of ferrobasaltic
melts has been documented only at temperatures close to the
liquidus of melts that have low liquidus temperatures, usually
below 1020–1040 °C. The existence of high-temperature,
super-liquidus silicate liquid immiscibility at temperatures
up to 1200 °C has been proposed for some multicomponent
* E-mail: thou@cugb.edu.cn
0003-004X/15/0506–1304$05.00/DOI: http://dx.doi.org/10.2138/am-2015-5285

ferrobasaltic-ferroandesitic compositions on the basis of centrifuge experiments (Veksler et al. 2006, 2007), but the evidence
and interpretation of experimental results were challenged by
Philpotts (2008) who argued that the products of centrifuge
experiments were metastable phases formed during quenching.
The results of centrifuge experiments were indeed questionable
because phase separation in many runs did not develop beyond
the formation of sub-micrometer emulsions, and interpretation
of such emulsions and opalescent glasses has been contentious
(e.g., Visser and Koster van Groos 1976, 1977; Roedder 1977;
Freestone and Hamilton 1977). It has been pointed out (Veksler
et al. 2008a, 2008b, 2010) that the protracted stability of the
emulsions in the case of stable immiscibility may be due to low
interfacial tension between the immiscible liquids, but researchers who have doubted the existence of stable immiscibility
in natural ferrobasaltic compositions above 1040 °C seem to
remain unconvinced (Kamenetsky et al. 2013)
The debate about the extent of silicate liquid immiscibility
to higher temperatures in multicomponent compositions has
important implications for natural magmatic systems, and it
would be good to resolve it by experimental means despite
the kinetic obstacles encountered in previous studies (Veksler
et al. 2006, 2007, 2008a, 2008b). It is a common practice in
experimental petrology to test thermodynamic equilibrium by
conducting direct and reverse experiments. A reverse approach
to equilibrium, as opposed to the centrifuge experiments,
would be to see whether two pre-synthesized immiscible
liquid compositions do or do not mix at long exposure times
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