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The 2018 Kilauea lava flows were among the best
documented lava flows in history, with extensive ground-
based observation and Unmanned Aerial Systems (UAS)
overflights. This wealth of real-time data enabled us to select
sampling locations along the Fissure 8 flow where overflows,
ooze-outs, and breakouts had quenched and preserved the
texture of flowing lava.

Preservation of flow textures is especially important in
highly vesicular flows, where bubble characteristics largely
influence flow behaviour. This was the case with Fissure 8,
which erupted lavas with vesicularities of ~70%. We
collected 35 samples, comprising a range of emplacements
times and distances from the vent. Our samples contain
variations in volume fraction, shape, and size distribution of
vesicles. Vesicle shapes are sub-equant polygonal, oblate
(stretched), spherical networks, and arcuate sets. Some
samples preserve a marked difference in vesicularity with
depth, while others show alternating vesicle-rich and vesicle-
poor bands. This range of vesicle shape and size distributions
affects the rheology of the flow. This behavior that can be
quantified using the capillary number, Ca, a ratio of shear
stresses and surface tension acting upon the bubbles. Large or
deformed vesicles result in a high Ca and lowering of
viscosity, while smaller or more spherical vesicles lower the
capillary number and increase viscosity.

We will combine real-time video with textural
measurements, rheological experiments, and numerical
models to better understand the emplacement and hazards of
Kilauea lava flows.



