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Motivation

Geodynamic models simulate LPO
fabric formation and evolution at
mid-ocean ridge
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Motivation

Geodynamic models simulate LPO
fabric formation and evolution at

mid-ocean ridge

Observations:
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» 10°-10° m length scale *
» Seismic anisotropy observations Michibayashi et al,, 2016 EPSL 200
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Olivine LPO fabric types

LPO fabric development depends on
stress, H2O content, and temperature
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NoMelt anisotropy observations

Love 20 & 40 (5-7.5 s)

Surface Waves: Rayleigh 20 (5-150 s)
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NoMelt anisotropy observations
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Constraining the elastic tensor (Cij)

13 elastic parameters required
to constrain 13 elements of C;;

Azimuthal Anisotropy:
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Constraining the elastic tensor (Cij)
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Elastic model
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Pn-constraints
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Comparison to petrofabrics
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Comparison to petrofabrics
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Comparison to petrofabrics

DIT11A-02
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Comparison to petrofabrics: Rotated A-type fabric?
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Rotated fabrics: observations

a-axis rotation away from inferred shear plane ranging from 0°-60° for natural and laboratory samples
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Rotated fabrics: geodynamic modeling
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Rotated fabrics: geodynamic modeling
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Comparison to petrofabrics: E-type?
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Comparison to petrofabrics: D-type?
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Azimuthal anisotropy
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Conclusions

We model the full anisotropic variability of surface- and Pn-waves, providing a first
in situ elastic tensor for 70 Ma oceanic lithosphere.

» Anisotropy strength and direction consistent with oceanic Rotated A-type Fabric

petrofabrics, bridging the gap between outcrop and seismic (Preferred)
length scales

[100] [010] [001]

» Remarkably coherent LPO alignment across NoMelt 20°.25° m//‘\
(~400x600km) ¢U\‘/
OR

» (preferred) A-type fabric rotated 20°-25°, suggesting [100]  [010]  [001]
lithospheric shear strains < 200%-300%

» Strong azimuthal anisotropy and relatively weak radial
anisotropy consistent with:

» or E-type fabric: moderate H,O concentration during fabric

OR

formation near the ridge
» or D-type fabric: high stress, low H,O environment near D-type O(D(D
ridge




