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The Mantle Transition Zone (MTZ) is defined by a number of phase transitions between upper and lower mantle.
At about 410 km, olivine transforms into wadsleyite, at 510 km into ringwoodite and at about 660 km, ringwoodite
and garnet decompose into bridgemanite and periclase. These phase changes cause high-amplitude seismic
discontinuities as they represent abrupt density and seismic velocity changes. The exact pressure and depth at
which these occur are dependent of temperature and composition. Therefore, deflections of the phase transitions
are to be expected when cold, depleted subducted lithosphere or a warm, possibly enriched mantle upwelling are
crossing the MTZ.
Mapping of these depth-changes using receiver function imaging is a common way to study lower-upper mantle
mass exchange for different geodynamic settings. We explore the imaging capability of receiver functions of the
MTZ for different subduction and upwelling scenarios using an integrated petrological-modelling-seismological
approach creating realistic receiver function images of the MTZ phase transitions. In particular, we develop
self-consistent numerical models coupled to the most advanced thermodynamic databases to derive realistic
densities and seismic velocities. The generated snapshots are the base for full-waveform seismic modelling and
subsequent receiver function processing. Using this synthetic modelling approach, we will explore the effect of
different station layouts, noise and dimensions of anomalies and will assess the capabilities, caveats and pitfalls of
receiver function imaging of the MTZ.


