Localisation de la déformation et
transition ductile-cassant dans
une croute continentale en
extension post-orogenique :
Exemple des Cyclades
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Géodynamique et contexte tectonique de I’Egeée
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upper crust

lower crust

(Jolivet et al., 2004)
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Quelques points importants abordés :
Description des structures et du comportement
rhéologique des parties profondes de la crolite

continentale en extension

Processus et de la séquence de localisation de la
déformation

Le continuum ductile-cassant
Les failles normales a faible pendage

Vers la construction d'une coupe complete
de la crolite continentale en extension
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Lower unit :

Relics of HP metamorphism
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Increasing shear strain + retrogression

Upper unit :

Alternating metabasites, marbles and metapelites

Increasing shear strain

serpentinites, metagabbros.
No HP metamorphism



Le detachement



Le ‘metamorphic core complex’ de Tinos-Andros:
Une unité supérieure et une unité inférieure séparées par un détachement
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The detachment :
Planitis, Tinos
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Les cataclasites







L’ unité supé€rieure




L’unité supérieure




Processus et sequence de localisation
de la déeformation
dans l'unite inferieure



Des reliques
de metamorphisme HP-BT
loin du détachement

(Mehl et al., in press)
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(Mehl et al., in press)




Initiation des plis P2

Initiation des plis en fourreau

Py

(Mehl et al., in press)
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BOUDINAGE

Every scale










BOUDINAGE

Every scale







Andros :
Symmetric boudinage
away from the detachment




Andros :
Asymmetric boudinage
closer to the detachment




Andros :
Asymmetric boudinage
closer to the detachment




LOCALIZATION OF SHEAR
BANDS at the end or in the
neck between boudins (Mehl et al., in press)




Boudinage: un facteur de localisation ... a toutes les échelles







Outcrops 2-3
Lat:37°50,95' Long:24°55,62'
Lineation: NO50

Shear bands Faults and veins

Metapelites.
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(Mehl, these, 2006; Mehl et al., in press)




Shear bands

(Mehl, these, 2006; Mehl et al., in press)




Initiation de la déformation cassante

En echelons planes

(Mehl, these, 2006; Mehl et al., in press)
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(Mehl et al., 2005)




(Mehl et al., 2005)




Veins and faults

(Mehl, theése, 2006; Mehl et al., in press)










Continuum ductile-cassant
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Continuum ductile-cassant

(Mehl et al., 2005)
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ANDROS greenschists facies
2] iy stretching lineations

(Mehl et al.,
1n press)
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Continuum ductile-cassant

(Mehl et al.,
1n press)







Des structures similaires
a celles observées

dans les Schistes Lustres alpins ...







Les failles normales a faible pendage



hallow-dipping 1 planes Andros
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ol axis remained vertical and at high angle to the minor
low-angle normal faults and to the detachment
as indicated
by widespread vertical joints and veins

- rules out low-angle normal fault models involving
rotations of either principal stresses or fault plane
- implies that the detachment initiated and moved as a
weak fault.
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Vers une coupe complete
de la crolte continentale en extension
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Tinos stage

Formation of a dominant
NE-dipping narrow cataclastic
hear zone then low-angle fault

Andros stage
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: the cataclastic shear zone reaches the uppermost portions of the crust and the last
increments of motion along the detachment give rise to brittle faulting within the breccia

: shear zones exhumation and formation of a cataclastic shear zone
downward propagation of ductile shear zones

cataclasites

: initiation of shallow-dipping ductile shear zones and exhumation

Jfrozen cataclasites

ductile shear zone

1: crustal-scale boudinage, and formation of the first faults
in the upper crust

surface fluids

brittle crust

active cataclasites
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ductile crust




Two possible models, two philosophies

Wt

“Evolutive shear band” model Rolling hinge model
(Lister and Davis, 1989) (Buck, 1988; Brun and Van Der
Driech, 1994)

Initially shallow-dipping detachment Initially steeply-dipping detachment

Upward propagation of structures Downward propagation of structures
by progressive localization of
structures

Major part of the exhumation process Major part of the exhumation process
by ductile mean by brittle mean

The detachment is a consequence of The detachment induces the exhumation
the exhumation




“"Evolutive shear band" model
(Lister and Davis, 1989)

\Mvd Zone of brecciation, cataclasis

and seismic slip
Brittle Anastomosing
Transition .. ; 2 «= narrow ductile

Greenschist facies O\ shear zones

Ductile

‘Zone of penetrative

non-coaxial laminar flow \

Hydrothermal alteration, detachment faulting

Seismic slip, cataclasis
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Brittle
Ductile

Transition

Older mylonites Narrow ductile "hot slickensides
kinematically dead

Greenschist facies
mylonitization

Amphibolite facies
mylonitization

Rolling hinge model
(Buck, 1988; Brun and Van Den
Driessche, 1999)

mylonites with penetrative
Cataclasites C' type shear bands
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Breccias

Brittle deformation
superimposed on earlier fabrics

High temperature
deformation

( Potentially no relicts

of earlier fabrics ) Discrete C' type shear bands

superimposed on earlier fabrics
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