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Kings Bowl is a pit crater created by a phreatic blast along a fissure in the eastern Snake River Plain 

(ESRP), Idaho. The eruption ejected ballistic blocks and fine grained tephra. The tephra fall deposit is 

located to the east of the vent and is mixed with eolian dust. In the summer of 2015, we conducted a 

tephrostratigraphic study on 23 holes within the tephra deposit as part of the NASA FINESSE project. 

Only one hole displayed any original tephrostratigraphy; the rest had been thoroughly mixed by 

extensive bioturbation. Samples collected from the holes were sorted by their grain size and 

composition (lithic, pumice, glass, or eolian dust). There was no pumice or glass found in any of the 

samples. Most of the histograms of the percent total mass showed a log-normal distribution consistent 

with a fall deposit, even though they represented mixed units. Most of the areas where the grain size 

distribution showed an irregular pattern were associated with breached levees on the Kings Bowl lava 

lake prior to the phreatic phase of the eruption; the resulting hummocky areas resulted in wind scour 

zones visible in aerial imagery. We found a weak correlation between the local deposit thickness and the 

percent eolian by mass; this can also be represented as a correlation between vent proximity and eolian 

percent. There were no other clear correlations, including between deposit thickness and maximum 

grain size. This is likely due to the extensive bioturbation and secondary wind scouring. The observed 

patterns suggest that the controlling factor in introduction of eolian dust to the tephra deposit came 

from preferential growth of vegetation-in the tephra. As dust-laden wind blew across the plain, the 

vegetation in the tephra deposit locally slowed air movement and caused dust to fall to the ground, 

where vegetation rots worked it into the tephra over time. More dust has been captured on the 

western, or thicker, parts of the deposit as they a) are on the windward side of the deposit, and b) 

would have been able to establish larger vegetation sooner than in the thin margins of the tephra fall 

unit. 
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