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Olivine fabrics: a key to explore upper mantle structure

AR T (Katsuyoshi MICHIBAYASHI) *

The understanding of olivine fabric has dramatically been progressed during the last~10
years by both natural and experimental studies along with the major technological improve-
ment. Crystal-preferred orientations (CPO) are the expression of crystallographic fabrics of
grains within the rock with respect to the structural frame (X-, Y- and Z—-axes). CPO pat-
terns can be interpreted based on the plane of plastic flow and the flow direction. Olivine
fabrics, which are olivine CPO patterns, have been classified into five types: A, B, C, D and E
types by a series of experimental studies. An additional AG type has also been proposed in
recognition of its common occurrence in nature. New results have already required major
modifications to the geodynamic interpretation of the upper mantle, although some uncer-
tainties still remain regarding the olivine fabrics and their development.

Keywords: Olivine fabrics, Texture, Structure, Crystallographic preferred orientation, Upper

mantle

L. FL®IC

PABARDEEHEETTIZL T, T0ERITHABA
HOBWEFE & i & Llc B~ P IVIRE) O 2 K505
'3 N 7- (Nicolas and Poirier, 1976), Nicolas H» D€ 5 )
1L, ZOWrE & CICHENL L 7o R & T BEiic
FBEMBIZEIC L - THLNIZPADBAADT XD RO
72 (Raleigh, 1968; Carter and Avé Lallemant, 1970; Avé
Lallemant and Carter, 1970), 8O —57 | =
7 ABBICEBNL /o B~V RV O MR B R
(Raitt, 1963; Shor and Pollard, 1964; Raitt et al., 1969;
Morris et al., 1969; Keen and Barrett, 1971), X 5254 -
S O I SEER (Birch, 1960, 1961; Christensen,
1966, 1971 ; 45 &, 1968; Kumazawa and Anderson,
1969) ICEE DS W THEE S Nz, HODET VTS HITHhFR
{t. & 71 (Nicolas and Christensen, 1987), LF#i~Y FILOFE
EMFOING T A LEL T, ZOBROMBFOMERIZEK
AW E L5 2T Tnh, LrL, DA DABOHEED
ZEid, 2000 FELAREICHT L Wi il OB & % XIZ k-
TRKELHEREL/, ZL T, Nicolas HIZ k- T80 Ff %
TICHAZL L 72T 2 o= v PV OMBIT K E < EE
iz on-o-od5(EH, 2011, ATk, COBIEDLIE
RIL DA B ABEDORGEIIEOTE & RO ER BN 5,

I. AL ABOEESE GRS

WA BAGERECPA LA LR DR S N5 LE
NV PVOERGEATH D, A DAGITHRBIZE T
Imm LK 7 A B ARG 5RIRO MK 7L O
T, —RL72720 TR I & ORF 2582412 504 L 730K
DERICE LS, LrL, B~V FIVERDONPA DA
A, SPTIRICHR SR L -misE &, s
iR £ 7 IIARIRICES I L 7S 2 & DB a0 %\ GE,
2006, 2008),

B TR P2 SABH L TWASHATE 2, @
W - BRSO REIC I\ TR AR TR A &V O
FHIRBIZIC L8 Th b, BTSNV F /A7 7
7Y 7 DORA TS - SEEOMD T TED> TL
%9, AIREBISIC X A HOMERER, RLFHHITDH
LIROIFLRIERETH D, P12 570, WG+
VAR ELE 2, WEPLETH L, £/, WIRBIZETH
A D AEDHRNE - MRS ORISR S &I, B
HTHEEZBIRETH 2 L7 7 7 v 7 e L5
fRz&HE TR L R 5N & Th b,

. R, wEsE, 77Uy
Mg, RS, 7y 7V v 7 2O HEBIRTIESE -

doi: 10.2465/gkk.120712b

CPBL24 47 H 12 B32AF, P24 49 A 25 BB, P24 48 11 A 29 HFHIAR)

* R AT ER R RE, T422-8529  #RAITEAT X A4S 836

* Institute of Geosciences, Shizuoka University, Shizuoka 422-8529, Japan E-mail: sekmich@ipc.shizuoka.ac.jp



268 PIEREN

Whoe T 23875 % (Hobbs et al., 1976; Passchier and
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R % (Bl 21, Tommasi et al., 1999), 5k 5 (7 f#HT I3
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L 7o S IRCIRRE (> 1000 °C) TEAME R E) L 7= IR O B
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Fig. 1. Peridotite structures and a method to prepare an oriented
thin section normal to foliation and parallel to lineation based on an
oriented sample collected from an outcrop. Modified after
Michibayashi (2006).

(point)

Fig. 2. Stereonet projection with respect to the structural frame
(X, Y, and Z axes).
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Fig. 3. Olivine fabric types after Karato et al. (2008). (A)
Schematic types. (B) Natural examples of olivine fabrics. Simplified
after Michibayashi (2008). Contours in multiples of a uniform dis-
tribution (m.u.d).
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V&0 (Fig. 4),
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cHh AN 9 X% (010) [001]F RN R TH B, CH AT
afZ T XDMEE L T elhmicd~5(100)[001]9 XD
HTHb, DIAT T alihh fbiihe 7 AMHICELKC
HZ$XDEE LT alilificd~%{0kl}[100]4 XD %
THb, EXATIZ clHHETNBHEL TaliFRicd
% (001)[100] 4R DA TH S, —F, AG % A 7 (Fig. 4)
Tld, CPORL—BRICTRNDREHFETER, 2O
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Fig. 4. Olivine fabrics classified to be AG-type. (A) Schematic
variations. (B) Some natural examples from the Oman ophiolite.
Simplified after Michibayashi and Mainprice (2004). Contours in
multiples of a uniform distribution (m.u.d).
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7 F =7 A5 E LT, WIS R AR OISR 1970
FRP O RBBEA DT TH5H, A DABDHANE
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