Seismic anisotropy in the vicinity of slabs in
the transition zone

Andy Nowacki

School of Earth and Environment, University of Leeds

J-Michael Kendall, James Wookey, Asher Pemberton

School of Earth Sciences, University of Bristol

NERC

_—
| |

e}

& [ University of
§
BRISTOL The Leverhulme Trust UNIVERSITY OF LEEDS




Deep earthquakes: observations,
experiments and explanations

RAS discussion meeting
London, 10 May 2019

(Friday after UK-SEDI 2019 @ UCL)
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Anisotropic TZ?
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Major phases in TZ
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Anisotropy and shear wave splitting

Nowacki et al., | Geod, 201 |



Method
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Results
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How did it get there!

— 5 km volcanic arc accretionary hotspot and fracture mid-ocean

backarc basin . prism seamount zone ridge
forearc basin

trench

Faccenda, Tectonophys, 2014



Some possible causes in lower TZ
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Some possible causes in lower TZ
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Test causes of anisotropy: Inversions

P

Elastic constants for:

*‘transverse isotropy’
*akimotoite (flattened)
*phase D (flattened)

*bridgmanite (sheared y = 1,2)

Shiraishi, Nature, 2008; Li et al., PEPI, 2009; Rosa et al., EPSL, 2013; Mainprice et al., EPSL, 2008
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Test causes of anisotropy: Inversions
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Test causes of anisotropy: Inversions
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Slab processes
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Fits to data
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Fits to data
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Hydrous silicates (alphabet soup)
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The transition zone: what causes the observations

Not global
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Down-dip compression
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Metastable olivine! Not unless bone-dry
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Size problem
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Tonga
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IE_ +1.5% (faster SH) Chang et al, 2016; Nowacki et al, 2015
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