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Earth’s internal structure — textbook style
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Recent Geophysics/Geochemistry Views
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Earth’s important boundary layers
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Elastic wave speed
heterogeneity:
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Earth’s Deep Interior

CMB: Thermal boundary layer
Largest density increase
Huge viscosity contrast
Chemical heterogeneity

Highly heterogeneous
Anisotropic
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Seismic Sampling of D" and CMB
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Reflected Phases
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Scattering
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Degree 2 heterogeneity
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Degree 2 heterogeneity
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African Anomaly
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D" discontinuity structure

[Tormograony: ritsarnz & varn rlaijst, 20010



D" structure beneath the Cocos plate

Kito, Rost, Thomas & Garnero, GJI, 2007




D" discontinuity
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D" discontinuity Detections from waveforms

. Detected D"
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D" discontinuity Detections from waveforms
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D" discontinuity beneath Cocos plate
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Example event profiles
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Post-perovskite and D discontinuity
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Other interpretations

[Hutko et al., Nature, 2006]



Other interpretations

[Hutko et al., Nature, 2006] [Ribe 2002]



Mapping with GEill
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ULVZ structure




Ultra Low Velocity Zones
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ULVZ Probes — High resolution




ScP waveforms
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Small aperture Arrays

Togagraony fror NOAA 2
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Source Latitude [deg]
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WwWWAIl precursor events
A+ summation trace

Precursor summation trace

NO precursors
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Synthetic waveform forward modeling
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Chemical
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Small-scale Ultra Low Velocity Zone

> Best-fit model properties:

> Thickness: 8.5 (&1) km
> AV, : =10 (+2.5) %
> AV : =25 (+4) %
> Ap . +10 (+5) %

[Jellisiese o lziniegzr, 2007
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Small-scale scattering
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Probing the small-scale structure of the Earth

 Sensitive to small-scale heterogeneities oi Veloeii aneidensiy
» CMB topography (roughness)
« PKP, PcP; Py PKISE
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* PKP scattering

* Precursors to main PKP arrival

- Statistical material description
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Array Seismology

Seismic Array: term used to descrilbe NEWoerk Ol SEISBIMEIE ST e
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« Measurement of slowness vector
- Incidence angle

[ Jzlnnia, 1997




Improvement of Signal-to-Noise Ratio
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3D - scattering

[after Changland Gleary, 1950] e UNIVERSITY OF LEEDS



Phonon scattering synthetics
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» Distances < 701deg
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Yellowknife array stations

YKB4

YKB3

YKB2

YKB1

YKBO

YKR9

YKR8

YKR7

YKR&

YKRS

00 500.0 1000.0

01-MAY-1990_16:12 DEPTH=211KM DISTANCE=20.58DEG BAZ=278.82DEG MAG=6.3

- Time[s]

P
-

o

UNIVERSITY OF LEEDS



Yellowknife array stations
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Putting things together

New Caledonia

pacific LOW velocity Region
strong W Thermo-Chemical Pile
scattering




[Courtesy of Allen McNamara]




