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Anthology of quartz-hosted embayment textures
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Embayments are bubbly!

Ongoing work
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Embayments used for magma ascent speedometry are glassy and bubble-free. Pristine embay-
ments are researcher’s primary targets, thus their bubbly counterparts are underrepresented in lit-
erature. It is unclear how common and consistent embayment texture are in volcanic systems. 
Here, we characterize quartz-hosted embayment abundance and bubble morphology. Textures 
are categorized as glassy or bubbly. Bubble textures are described as intruding, discrete elon-
gate, discrete free-floating, or empty. Highly discolored or altered embayments were included in 
an additional category: decrepitated.
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We picked, counted, and characterized 300 to 1000 crystals from nine explosive rhyolitic eruptions. 
Most were Plinian fall deposits. Ignimbrite samples are indicated by an asterisk. 

Experiments are being conducted using synthetic, drilled embayments. This approach removes uncertain-
ty associated with highly variable embayment geometry, which introduces complications to diffusion 
modeling. These experiments will test the validity of ascent speedometry and place constraints on the 
influence of embayment geometry on bubble textures. 
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Full synthetic embayment core schematic. Syn-
thetic embayments are cylindrical in shape with a 
diameter of 100 µm and depth of 500 µm.
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The number of crystals containing embayments ranges widely from 4% to 85%. Dense glassy embay-
ments account for 14% to 73% of total observed textures (green slices). Bubbles account for >50% of 
observed textures in 6 of the 9 systems. Intruding bubbles are the most common. Of the remaining 
bubble textures, we generally observe discrete bubbles > elongate > decrepitated > empty. 

Synchrotron µCT imagery of embayment-bearing quartz crystals from the Bishop Tuff were 
collected at the Lawrence Berkley National Laboratory Advanced Light Source. 3D geovisual-
ization and measurements of the crystals confirm petrographic observations. Bubble textures 
are diverse and common. Below, glass is blue, bubbles are green, and quartz is gray. 
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Photomicrograph of drilled, synthetic embayments in quartz, prior to 
glass-filling. Scale is 100 µm. 

Experimentally decompressed natu-
ral quartz crystal showing 2 bubble 
textures in a single embayment: dis-
crete free-floating and elongate. 


