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Recent progress

3. Age of the HIMU mantle reservoir
— Implications to crustal recycling in the mantle
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Isotopic variation of mantle derived rocks (MORB, OIB)
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Proposed HIMU models
(1) Recycle model
- Subducted dehydrated oceanic crust
(Zindler and Hart, 1986; Chauvel et al., 1992)
- Subducted metasomatized lithosphere
(Niu and O’Hara, 2003; Pilet et al., 2005)

(2) Non-recycle model
- Partial melting in the lower mantle
(Collerson et al., 2010)
- Interaction with core material
(Allegre et al., 1980)
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What s HIMU2

Hyrdrothermal alteration
- hydration of oceanic crust

Melting & mixing

" Dehydration
| Loss of fluid-mobile element

Long-term storage
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Hyrdrothermal alteration
- hydration of oceanic crust

Melting & mixing

" Dehydration
| Loss of fluid-mobile element

Long-term storage
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Time since accretion (Ga)

Elliott et al. (1999)
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Archean — Late Proterozoic
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Archean — Late Proterozoic

U4*: less mobile
with fluids like Th

US*: mobile with fluids

Present
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SUMmmcly.

HIMU beneath Pacific and Atlantic show very similar isotopic
compositions except for the 2°6Ph-207Ph systematics.

From the 2%%Ph-207Ph systematics, the reservoir age of HIMU is around
2 Ga, but that of the Atlantic HIMU is 0.3 Ga younger than that of the
Pacific HIMU.

It is suggested that subducted crust form distinct HIMU reservoirs
beneath Pacific and Atlantic.

Th/U in HIMU estimated from 29°Pb-208Pph systematics is too high than
that of present-day altered oceanic crust.

The HIMU reservoir should involve subducted oceanic crust that were
altered in anoxic condition in Archean or early Proterozoic.
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