ygical layering
of offset basins
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Paleozolc contractional structure
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Why Offset Basins do not exist at
every margins ?

Crustal weak zones

(fault lonit Mantle weak zone
AuTS, My OMIIEs, (mylonite, rheological
rheological weaknesses,

) weakness, thermal
thermal anomalies, ...) .

anomaly;, ...)
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Hypothesis: rheological control

Crustal weak zones

(fault lonit Mantle weak zone
AuTS, My OMIIEs, (mylonite, rheological
rheological weaknesses,

) weakness, thermal
thermal anomalies, ...) .

anomaly;, ...)




2D thermo-mechanical code:
SOP ale neSted (Fullsack 1995, Beaumont et al. 2009)

Coulomb fracture criterion:  J,'=Psin ¢_+ Ccos ¢_g

Power law creep: nN= Aln I " exp Q"‘PV
nRT

viscosity

— scaling factor f: ﬁns =1

scaled viscosity

f ~100 < Stlff (plastlc) f ~1 < Pliable (ductile)
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small scale model
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Results summary

No offset
rift basin

Offset rift
basins

A

Mantle

Stiff upper mantle
— Early localization at
the mantle weak zone,
thus no offset basin

Pliable upper mantle
— Protracted extension
and formation of offset

rift basins '“
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Pliable/Hot lithosphere
—> Wide margins
Offset Rift Basins

Grande Rift \yestern East ™

African Rift Warm lithosphere
Labrador- Senre —> offset basin at
Greenland BN crustal weak zones
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Pliable/Hot lithosphere
—> Wide margins
Offset Rift Basins

Grande Rift \yestern East ™

African Rift - Warm lithosphere
Labrador- Central : —> offset basin at
Greer_lland I e crustal weak zones
argins 1

Stiff/Cratonic lithosphere : / \
—> Narrow margins i
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Labrador - Greenland
margins

Labrador

Chron 31 (?) 27

abrador Continental Margin SW Greenland Margin

Zone 1 mmlie- «fmm Zone 2mm> <fmmZone 3 mmie-<fum Zone 2 mmpe <fmm Zone 1

Chian et al. (1995)
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—> Wide margins
Offset Rift Basins
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I" Basin and Range

Carnarvon Basin
NW Australia

Pliable/Hot lithosphere
—> Wide margins
Offset Rift Basins

Warm lithosphere
—> offset basin at
crustal weak zones
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Carnarvon Basin
NW Australia

Pliable/Hot lithosphere
—> Wide margins
Offset Rift Basins

Warm lithosphere
—> offset basin at
crustal weak zones

Stiff/Cratonic lithosphere : / \
—> Narrow margins i
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Offset Rift Basins formation at inherited weak
zones depends on the rheology of the layers
containing the weaknesses:

< Stiff layer <> Early localisation and rapid
necking => no offset rift basin

< Pliable layer <> Slow localisation and

protracted extension => formation of bas.

offset weak zones

P O




Chenin and Beaumont

Influence of offset weak zones on the development of rift
basins: activation and abandonment during continental
extension and breakup

(accepted in JGR)

http:/ / onlinelibrary.wiley.com/doi/10.1002/jgrb.50138 / abstract
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