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Abstract

Olivine crystal grains have various crystallographic orientations within a peridotite, result-
ing in a crystallographic fabric as well as a texture. Six types of fabrics have been identified in
mantle peridotites: A, B, C, D, E and AG types. These fabric types have unique seismic properties
such as P-wave and S-wave velocity anisotropy. A new method is proposed to classify olivine fab-
rics based on P-wave velocity structure on a Vp-Flinn diagram. Three P-wave velocities (V3, Va,
Vs) are used, two of which are the maximum (V;) and minimum (V3) velocities, and the third (V»)
is the velocity perpendicular to the orientations of these two velocities. Relationships between
V1/V2 and V2/V; classify fabrics into three types: A type (equivalent to B, C and E types), D type
and AG type. Moreover, taking into account structural framework such as foliation and linea-
tion, the Vp-Flinn diagram can be expanded to identify all types of fabrics. This method is suc-
cessfully applied to fabrics previously studied in Oman ophiolite.
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Fig.1 (A) A single olivine grain having orthorhombic crystallographic-axes. (B) Multi-grains of olivine consisting
of crystallographic-axes with different orientations. (C) Texture defined by geometry of grain boundaries. (D)

Crystallographic axes with different orientations resulting in a fabric defined by crystallographic preferred
orientations in pole figures.
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Fig. 2 Olivine fabric types and their Vp velocities with respect to the structural framework (x, y and z axes) listed
crystallographically in a transitional order. Note that BC type is an imaginary fabric to link B type and C type.
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(A) Left: olivine (Fog) crystallographic habit and P-wave velocities parallel to three crystallographic axes.
Middle: poles of three crystallographic axes of olivine in a stereo net. Right: P-wave velocity structure of olivine
in a stereo net. (B) Left: Olivine fabrics for A type and AG type, respectively. Right: P-wave velocity structures in
stereo nets for A type and AG type, respectively.
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Vp Flinn Plot for Olivine Fabrics (V1 =V2 = V3)
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Fig. 4 Vp Flinn plot for olivine fabrics. Two points labeled “A type” and “AG type” are olivine fabrics shown in Figure
3B. MMO04: Michibayashi and Mainprice (2004), M06: Michibayashi et al. (2006).
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(F720d 0p) 3Z0OF FTREENWLETIEAY
B, BERITEDT 7T vy OMENR 2 5 &
RS 2B CHMNTES

—Ji, 74 RERITIEE LIS O A A
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Fig.5 Schematic diagram of a spreading center beneath the ocean floor. Left half shows main constituent rocks
consisting of both crust and mantle. Right half shows olivine fabrics in the uppermost mantle within the

lithosphere in the form of K and 6.
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Vp Flinn Plot expanded for olivine fabric types
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Fig. 6 Vp Flinn plot expanded for olivine fabric types with three data groups of olivine fabrics previously published
for Oman ophiolite. MMO04: Michibayashi and Mainprice (2004), M06: Michibayashi et al. (2006), MO13:
Michibayashi and Oohara (2013).
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