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Magma mixing, is a petro-volcanological process that 

often operates in concert with fractional crystallisation and 
assimilation to produce chemical and temperature gradients in 
magmas. Understanding the mechanistic chain leading to such 
process is one of the main goals in Petro-volcanology. Here we 
take a deep look into the mixing process occurred in the 
Grizzly lake eruption in the Yellowstone National Park (USA). 
The mixing/mingling between rhyolitic and basaltic magmas is 
observed at different scales, including variable structural and 
textural patterns, as well as morphologies such as filament-
like, enclaves, and mineral phases showing chemical and 
physical disequilibrium. The type and complex geometry of 
these structures strongly depends on the mixing dynamics of 
the system (e.g. Perugini et al., 2012; Morgavi et al., 2013). 
Quantify the physical and compositional variability of these 
structures together with the onset of crystallization during 
dynamic mixing is essential for understanding the development 
of large heterogeneities in magmatic systems. To address such 
intricate study we need detailed analytical and experimental 
studies. We present the first set of dynamic mixing 
experiments coupled with the onset of crystallization in 
cooling, performed using natural basaltic and rhyolitic melts 
from the Yellowstone volcanic system. The mixing process is 
triggered by a recently developed apparatus that generates 
chaotic streamlines in the melts, mimicking the intricate 
structures found in natural outcrops. The onset of 
crystallization is then performed with several cooling rate. The 
variation of major and trace elements in melt and crystals is 
studied in detail by electron microprobe (EMPA) and Laser 
Ablation ICP-MS. 
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