Processes at the CMB: Geochemistry
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3He contours
\ (ca. 120km depth)
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Brandon et al. (1999)
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crust

~ high values of 1860s/18Q0s and
1870s/1880s in Hawaiian lavas,
Siberian lavas, and Os-rich alloys

mantle

Hypothesis:
Entrainment of ~1 wt% outer core
SRS material in plume
Outer
coe | Re Os Pt Depends on:

Inner core-outer core partition
coefficients for Re, Os, Pt

Inner
core

(R. Walker et al. 1997; Brandon et al. 1998; Meibom & Frei 2002)
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outer core = only reservoir with high 1870s/1880s and 186Qs/1880s

(Brandon et al. 1998; Shen et a.1996; D.Walker 2000)
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Conclusions

» Different isotopic anomalies are not spatialy correlated in the
lowermost mantle

» The3He anomaly isnot a general feature of the “lower
mantle” but is afedure of the base of the mantle

* Most of the mantle between the plume source and the surface
could have R/Ra~= 8; however, there are no lavas to represent
this entrained material

» The Sr isotope anomaly (87Sr/8Sr ~ 0.70365) at Hawaii isa
broad feature and the isotopic composition could represent a
large volume of the lower mantle under Hawaii

» Patternsfor Hf, Nd, Os resemble Sr; but 2%8Pb resembles 3He

 Juxtaposing isotopic data with physical models can yield new
perspectives
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