A e ,‘ e & L R 3 o™ S A N S B~ 2, el Rt
2 s Tl el M R e SN PG, €
LA)-

N EGU2020-1 1897

').‘
a0 .

,’ Creatlve Commons Attribution 4.0 Llcense

‘ P 5 '. " b’
- ,:,.‘ *\‘:st.’h‘ N S AR ot e .ﬁ il
i‘b“ﬂ_‘.%‘:‘;"‘. ..a_“ ash. - - ..{‘ & \ -

» ;\ . - z c = _"lu <
SN Oy, D L YL e T e Y

< Se g ey (V12 . > o
S P m g Sy S e ‘?')';a £ W Ve ke = Ry
nlo % A P T o » , bk S o x?_‘ , > Vs
AR -, !, PR ’ b LRt ) A & ,aem 3 <
- ’ AL - oy A 13 (5L AL
o 4 v g I N ; : A A |
L el R N P L AR et PR
N ‘\L.‘: A b ':‘Q‘P“ [y TR s N \:" A - > g8 2
- -\é‘.“' , ¢ ~ i Emy iy {u\" > W2 V‘, Ry -
Rl e o awke g WL OGNSR L iy S Sy T TR
N Wb, S W 3 QLA =7 Sal 't it o T Y L S SR ET O N R R
iy A v A ZON L oy A i O «)?Et LA SO L P
T Wi SR ER TS N RN R L rie B T S
My o ! "A - > ,ﬁ"". ‘_"“ ,.’:ﬁ? 3, \":’-':i\ N % o y.}
NS A o TR TR S PR iy
o), NN GE -
‘; ‘:_‘ J &.5’; -vg 4 ."AM."‘." ~‘, :\k" e \ M . -
SChT OISR R M R R
AR I A ST TR Suag Y, O e k0 A PN 1
’ o .;‘ "‘ ; 11“ & N . Y S T 'L ,"'u ’4‘ e
W gy R “ g : £ R ™ "“‘ Q‘ 7 ‘? 1
o W, \ 3 1 e X % SOy AT
A =t Ser ey gl 1'; A ».?t‘ = TR | i ) §
Rerpar NG AL ) R AP RN
D B W N W RaT <t o {
R ﬂ-\“ pIer 4 “ -" '?." > .‘. 4
o NN ARy %Y e VRN ey 2w
s G e “‘ - 3 ) < ~ oAt T
DO St e R S
P S T & =N
7 Pl Dy Y > “B-
S --q"‘._ ?‘” < o b~ .-.’..
G ek W v ae v
o k= Ta B .~ e = %
o' = - » IQ !‘ax'
W o A z 09 eaw -V, ; | TN
. . ; h" "‘ e ‘ 'r- -~ :’, S S
- ad - i
‘é@ “»
e g
.' “-
X
<.
-»
! .
- . 2 < ~ A
3 SRy \ o A U o e S _,9»«2@’}&!% R S R O N ™ o
et ¥ o ,.,..-_‘:*f' b i""f ‘.‘:. » d . & — ;‘\\3 _‘IIR" !..-e.\ - 2 Lovs '2 ‘
Sor s % AETHATE it T ST W, A Y e S A a8 Doy “ L o €
W, - » 4,” ‘g-q. AT % Wiy, X s X ‘ ,..,‘(r,» » & PO O 4 £+ il
NS v-.\_\ \'r’?“ _A .‘_ru‘,v s- .:.‘, _{g-‘.'. - ' - “ 'Q‘-’ .‘..’ - vy ~ .
J{ 5 -'0 v "’; < q‘ '&\:\ ."‘3 ',\ *
‘ w,

‘.

n Iocalization in the mantle
section of an oceanic transform zone
revealed by microstructural and stress
variations
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Strain localisation in the mantle section of a transform fault
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Bogota Peninsula shear zone, New Caledonia - .

The exhumed mantle section of an ancient oceanic transform fault | The Bpsz isa 25-km-w.de
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Microstructural transitions along the strain gradients
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Micro-deformation zones (MDZs)

[EBSD phase map
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[EBSD phase map
M Olivine MDZ
{  Olivine Host
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2D orientation of MDZs
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R-shears
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» With respect to the kinematic framework of the sheared harzburgites, the MDZs ,;Ao[iisal to
occur in distinct orientations similar to the orientations of Riedel shears in brittle shortening —

fault zones.
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Micro-deformation zones have brittle precursors
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* The MDZs typically develop as transgranular structures truncating and offseting originally
continuous relict olivine and orthopyroxene grains. Some MDZs only cut through a single
grain of olivine or pyroxene.



Deformation temperatures range between 818°C and 1070°C -

The MDZs formed at temperatures higher than 600°C, which is inferred to be the
temperature of brittle-ductile transition in the oceanic lithosphere.
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Olivine in the MDZs formed prlmarlly by dynamlc recrystallisation

Host harzburgite

R-shear MDZ

I-shear MDZ

[100]

MDZ
[010]

[001]

N w P

p—

[100]

2°-10r

n=757,693 t

010}

2°-10

" p=22571°

[010]

g

- N W = O,

—_—

o

Coloring

Ollvme IPFX

[001] [010]

S [100]

Adjacent host grains

[100] [010]

NN

[001]

e—

N

AN,

N

N

AN

| [
'\

AN

),

[©Mom

Host harzburgite: Slip on (001)[100],
common in the BPSZ (Prinzhofer and
Nicolas, 1980).

- T-shear MDZ: Host control rather than

activation of slip systems related to the
shear zone kinematics.
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* R-shear MDZ: [001] and [100] slip
indicates high stresses on the order of
few hundreds MPa (Demouchy et al.,

2013).



Spatial and temporal
variations in differential
stress

Micro-deformation zones

Stress ranges from 22 to 81 MPa, which is 2—6
times higher than the stress of the
corresponding host harzburgites.

Host Harzburgites

Stress increases with strain toward the two
mylonite zones.

Coarse granular tectonites: 6-14 MPa
Protomylonites: 10-16 MPa
Mylonites: 11-22 MPa

Chatzaras et al. (2020), Geology
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Differential stress (MPa)
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b. Coseismic stress change
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Interpretation of spatial variations in
steady state stress
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* The host harzburgites record the steady
state stress within the Bogota Peninsula
shear zone.
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Interpretation of temporal variations in stress recorded by the MDZs

* The MDZs are superimposed on the steady MDZs show brittle-followed-by-ductile deformation.
state microstructure of the host harzburgites.

) ~

. plx PFX R
- Stress during mantle fracture is not [0001 ]c>r[g,1go]

constrained from our data.
but

» Synchronous activation of olivine [001] and
[100] slip in the MDZs, requires high stresses
on the order of few hundreds MPa
(Demouchy et al., 2013).

- Stresses in the MDZs reflect some point in 90

the stress relaxation pathway between the 80:1 !
high stresses during fracturing and the low 60 I
stresses during steady state ductile 50
deformation a0 ransient
- Temporal stress variation requires imposed 22 — - 2 —
strain localisation. teady Sta*'
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Links to the seismic cycle

~ 1) Coseismic 2) Postseismic 3) Interseismic
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