pOG/ . &
& JOHANN WOLEGANG $8 GOETHE
2 )
= 50 i:é'

Y UNIVERSITAT

(yna>>  FRANKEFURT AM MAIN

Vorlesung

The D* - Likely Source Region of
Mantle Plumes

F.E. Brenker

Institut fur Geowissenschaften
FE Mineralogie

JWG-Universitat Frankfurt



Aufbau des Erdmantels

DII




D“ Weitere Grenzschicht im Unteren Erdmantel
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Laufzeitenentwicklung

zur CMB?




D" Heterogene Grenzschicht

Im Unteren Erdmantel
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D" Heterogene Grenzschicht
Im Unteren Erdmantel

Introduction
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Figure 1.5. S-wave velocity distributions in the D” layer indicate significant lateral heterogencity.
Data from Knittle and Jeanloz (1991).
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Lower Mantle Velocity Models
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Mogliche Ursachen fur

die D" ?







The Post-Perovskite Transition

Science
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Post-Perovskite Transition

MgSiO5 Perovskite MgSiO; Post-Perovskite
(orthorhombic, Pbnm) (orthorhombic, Cmcm)
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The Post-Perovskite Transition

Elevation from CMB (km)
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Shim et al. (2009) in submission
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Possible structures above CMB
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Details
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BASALTIC OCEAN GFILJET-’

Ca Parovskibe

Mg FEROVSKITE + Ca PEROVSEITE
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LL(S)VP — Large Low Shear Velocity
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A Typical Deep-Earth Cross Section

~22.000 km
Circumference

Image courtesy of Adam DziewonsJZ<§'3




Large Low (Shear )Velocity Provinces in the

deep mantle are robust features of all recent tomography
models
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Large Low (Shear )Velocity Provinces in the

deep mantle are robust features of all recent tomography
models

A Deep-mantle shear velocities

Gennaro et al., Science 2008




Heterogenitat im Unteren Erdmantel
auf groBen Langenskalen — weltweite Verteilung

Lay and Garnero 2004, ACTTUGE Monograph, n press]



Shear Velocity at the Base of the Mantle
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o = 0.7 %o (11 0-28C km)
| Grand, 2002 ]

Dense material piles
[MeMNamara and Zhong, 20005]




Thermal Plumes or Thermo-chemical Pi
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Plume generation
zones (PGZ)

Outer, liquid core

Inner, solid
core

Ultra-low velocity

zones(ULVZ)

[37][1 ]l cluster analysis (1000-2800 km [~1% slow contour SMEAN (2800 km)

Trond H. Torsvik et al. PNAS 2014;111:8735-8740




