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Mantle transition zone (MTZ) discontinuities due to 

phase transitions in silicate minerals near 410 and 660 km 

play an important role in modulating mantle flow.  Mantle 

convection is foremost a thermally driven system and most 

seismological MTZ studies focus on 410 and 660 topography 

to map variations in temperature. Compositional variations 

must also exist, but expressions of variations in bulk 

composition have so far remained elusive.  We use novel 

seismic array analysis to observe SS waves reflecting off the 

410 and 660 below the Hawaiian hotspot over larger source-

receiver distances than was previously possible. The SS travel 

times do not reveal substantial topography of the MTZ 

discontinuities [1], but variation in reflectivity with distane 

imply lateral variations in wave-speed and density contrasts 

across 660 for which thermodynamic modeling precludes a 

thermal origin [2].  No such variations are found along 

the 410.  The inferred 660 contrasts suggest mantle 

composition varying from average pyrolitic mantle beneath 

Hawaii to a mixture with more melt-depleted harzburgite 

southeast of the hotspot. Such compositional segregation was 

predicted, from petrological and numerical convection 

studies, to occur near hot deep mantle upwellings like the one 

often invoked to cause volcanic activity on Hawaii. 
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