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* “intact” cratons: Slave, Siberian, Kaapvaal
“disturbed” cratons: N. China, Wyoming, Colorado Plateau

y¢ Phanerozoic mantle lithosphere - Sierra Nevada, California



Whole xenoliths from Lesotho kimberlite Spinel lherzolite



Secular variation in SCLM

Xenolith P-T arrays:
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Textural variation in P-T space

Sheared lherzolite
Wyoming

1600 T T 1
Boyd, GCA 1973
1400 - .' A e e s TR P S R T R e,
Coa rse :. L Parks, Chin et al., in prep
& 1200 o - - -
granular -
5 &
. 5 9% sHIELD cEOTHERM,, P ’
lherzolite g g
S ol s ® SHEARED ]
Wyo m | N g / © GRANULAR
/
1 L | 1
100 150 200 250

Depth, kilometers




Forming cratonic mantle

» Petrology/geochemistry, microstructures, PT path

» Combine with seismology & geophysical
observations
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Kaapvaal craton
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Siberian craton
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Slave craton
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Pyroxene H;O
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Olivine CPO - Kaapvaal
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Olivie CPO - Siberia
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Pressure (GPa)

Different formation mechanisms?
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Cratonic peridotites

* Cratons vary in degree of stratification

« Slave strongly layered

» Kaapvaal & Siberian less layerea

* With increasing depth:

e \Water content increases

e Bimodal & axial-[010] olivine CPO increases



What can we learn from

non-cratonic peridotites?

A Mesozoic example
from North America

Sierra Nevada Batholith, CA




Thicken, cool, stabilize
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Melt depletion PT # final PT

also observed in cratons
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Olivine CPO varies with depth,
similar to some cratonic xenoliths
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Bulk CPO vs.
intragranular

microstructures

Slip System & CPO
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Twist Boundary
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“E-type” subgrains dominate
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* Yet bulk CPO anhydrous (A/B type) and olivine only has 10 ppm H20



Sierran arc xenoliths

e Depth gradient from orthorhombic CPO to weak axial-[010]
— Reflected in composition

« Subgrains preserve earlier, hi-T hydrous deformation
— Low Tsinai: low H2O solubility

* Orthorhombic E-type to weak axial-[010] decreases Vp anisotropy

 Similar to cratons, with increasing depth:

e \Water content increases

 Bimodal & axial-[010] olivine CPO increases



Are cratons forever?
Petrotabric & geochemistry of
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Olivine CPO of Wyoming
Craton xenoliths
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Effects of Laramide Orogeny
on Wyoming Craton
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Similarities between Archean
& Phanerozoic mantle

a b C
Oceanic lithosphere
underthrusting and imbrication

Arc thickening/accretion

Plume origin
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