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Plinian eruptions are the most hazardous yet enigmatic 
style of volcanism at basaltic systems. Masaya caldera, 
Nicaragua, has produced several historical Plinian eruptions, 
which ejected >3km3 of tephra over an area which now 
includes the capital city of Managua. However, Masaya today 
is characterised by degassing and low explosivity. Despite 
this drastic change in explosivity through time, erupted 
magmas show chemical homogeneity for the past 6000 years.   
Therefore, the cause of the explosive-effusive transition of 
Masaya volcano through time remains uncertain. 

We present new measurements of major, trace and 
volatile elements from erupted products of the Fontana 
Lapilli (60 ka) and Masaya Triple Layer (2.1 ka) eruptions. 
We compare these two eruptions to understand the evolution 
of the Las Sierras-Masaya volcanic complex through time and 
if there are common conditions which favour Plinian activity. 
Common physico-chemical magmatic conditions that 
promote basaltic Plinian activity at Masaya are high microlite 
crystallinity up to 50 vol.%, moderate pre-eruptive 
temperatures < 1100 ˚C and a stored H2O concentration of ~ 
2 wt.%.  We combine these petrological results with a 
numerical conduit model to simulate conduit processes, to 
understand the conditions that promote fragmentation during 
magma ascent. Our combined approach greatly improves our 
general understanding of explosive basaltic activity and 
provides new insight into the explosive transition of the 
highly hazardous Las Sierras-Masaya system. 


