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Suppression of plagioclase and
clinopyroxene nucleation in a
basaltic magma: Insights from real-
time synchrotron tomography
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Synchrotron X-ray microtomography experiments were
performed to investigate the influence of temperature-time
paths on the nucleation and growth of plagioclase and
clinopyroxene in an oxidized, nominally anhydrous basaltic
magma. Cooling-induced crystallisation experiments have
been carried out in air, at atmospheric pressure and
temperatures from 1250 to 1100 °C, using a bespoke high-
temperature resistance furnace. Two types of cooling were
applied: (1) a large drop of temperature followed by a dwell
step of 4 hours and (2) a continuous cooling, producing two
different crystal phases (either (1) clinopyroxene or (2)
plagioclase phenocrysts). The textural evolution of charges
revealed that suppression of crystal nucleation can be due to
changes in the melt composition with increasing undercooling
and time. This study provides a basis for models of the
viscosity of crystal-bearing basaltic melts and its influence on

the emplacement of lava flows.



