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The rapid and continuous transition observed between fall layers and �low initiation
BC/1D'KF'"511$"&"'&,)&'&,$'L/",*6':5++'7$67$"$%&"'*57'=$"&'$M)26.$'*+')'#*%&/%5*5"'#).<$7)'
forming eruption, where the entire deposit from start to �inish is inferred to have 
*##577$<'*8$7'"/M'<)-"'GKJD''

The whole of the Oruanui eruption consists of ten phases, where time breaks exist between �ive of 
the transitions [5]. The most de�ined time gap is between phase 1 and 2, representing an eruption 
break on the order of days to weeks [5]. These �irst two phases are also associated with a rifting 
$8$%&'&,)&'+)#/./&)&$<'&,$'.)&$7).'/%N$#&/*%'*+')'=/*&/&$;=$)7/%1'+*7$/1%'2)12)'/%&*'&,$'$756&/*%'GOJD'

"#!

!"#$%&'&(()*+,-.&** H("=7",

P''Q%'#*%&7)"&'&*'&,$'RE;I',*57')"#$%&'&/2$"'#).#5.)&$<'+7*2'7$$%&7)%&"A'8)7/)=.$
'</++5"/8$'.*""'*+'>'+7*2'$%#.*"$<'/%#.5"/*%"'67*8/<$"'$8/<$%#$'+*7',/1,.-'8)7/)=.$'
'<$#*267$""/*%'BREH',*57"'&*'S;T'<)-"F'+*7'U5)7&V'+7*2'"/%1.$'.)-$7"W652/#$"D

Phase 1

Phase 2

Phase 3

X57/%1')"#$%&A'67$""57$'<$6$%<$%&'8*.)&/.$"A'"5#,')"'>H3')%<'Y3HA'@/..'$M"*.8$')%<'+*72'1)"'=5==.$"D
!"'7$$%&7)%&"')7$'/%'#*%&/%5$<'</++5"/*%).'#*%&)#&'@/&,'&,$'"577*5%</%1'2$.&A'8*.)&/.$'17)</$%&"'
+*72'/%'&,$'7$$%&7)%&"'<57/%1'&,/"'&/2$')"'&,$-'"&7/8$'&*'</++5"/8$.-'7$$U5/./=7)&$'@/&,'&,$'#,)%1/%1'
external melt. Using a numerical diffusion model, the decompression rate creates a pro�ile that best 
�its the measured pro�ile can be determine'GIAEZAEEAEHJD

C/1D'O['B.$+&F'>HO concentration map for a 200-μm-long reentrant 
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FTIR aperture locations (20 x 20 μm). (right) Measured HHO pro�ile
for a Bishop reentrant, with modeled pro�iles overlain. The best
�it pro�ile for this sample is shown as the red dashed line, which
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The initial concentration for all MIs lies within the shaded �ield (HRT~4.5 wt.%, Oruanui ~5.5 wt.%). Inclusions containing 
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 during �inal ascent; timescales of hours.
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and lower values re�lect variable diffusive losses [3]. 
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(1) the diffusion coef�icient of H in quartz (10;EE'2HW"FA'=)"$<'*%'&,$
$M6$7/$2$%&).'<)&)'=-'GTJ

BHF'&,$'>HO partition coef�icient between quartz and melt (0.001; [8]), 
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spherical MI in the center of a spherical phenocryst [8,9]. In our model calculations, we chose the ‘radius’ of the quartz phenocryst to be the minimum 
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observed in the �irst 0.5 meters of the Huckleberry Ridge fall deposit (red star). 

C/1D'H['B.$+&F':,$'=)").'+)..'<$6*"/&'=$#*2$"'/%&$7=$<<$<'@/&,'6-7*#.)"&/#'2)&$7/).'/%'/&"'566$7'6*7&/*%A'67$"$78$<'=$)5&/+5..-'/%'&,$'Y,).+*%&'_5)77-D'
B7/1,&F'($1/*%).'2)6'*+'&,$'`*%1'a)..$-'Y).<$7)'GKJA'@,$7$'"&)7'7$67$"$%&"'&,$'*6$%/%1'8$%&'.*#)&/*%'+*7'&,$'L/",*6':5++'$756&/*%D'

C/1D'8: (left) Simpli�ied skematic for the ascent history preserved by single 
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were erupted simultaneously during a �inal 
explosive phase (Fig. 8).
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the �irst four phases of the eruption [5]. (right) Photo of a �ield location 
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eruptions overlap (Fig. 9), suggesting that any  
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In the Oruanui eruption, the �irst two phases
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to an elongate source and higher eruptive �lux 
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