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Genesis of alkaline basalts

Three endmember sources:

1. Silica-deficient eclogite/garnet pyroxenite
(Hirschmann et al., 2003; Kogiso et al., 2003; Kogiso & Hirschmann, 2006)

2. Hornblendite by hydrous metasomatism
(McKenzie& OO6NiIi ons, 1995; Ni u & OO6Har a, 200 3; Pil

3. Carbonated peridotite

(Hirose, 1997; Dasgupta et al., 2007)
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Cenozoic basalts
In eastern China

Japan Sea

1. Flood basalts
2. Volcanic field of large volcanoes
3. Small and isolated volcanoes

N30° <
; \Q@

% Yan gtze Cratop

~ Taibei
athaysia Bloc}

# Oongkong

0 150 300 450km
| IS T E—
n Island

N20°

2010/4/28




'E120°

N3s° A Dashan Laoheishan ODaheisha\n Island
. P lai
o Guandingshan-4e~ "~
W Niushan
24~10Ma
@Qixia
Alkali olivine basalts Fangshan A
©
Zibo Changle
Linqu gi
Laiwu
©
[N36°
YishuiQ
fo) Mengyin
0 25 50km 77 I"'l'l'l’l’l’l'l’l’ll’l |
—_ 1
T (Ma)
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Positive Sr anomaly
Negative K, Pb, Hf, Ti anomalies

Strongly!

Positive Sr anomaly
No strong K, Pb, Hf, Ti anomalies
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Elemental signatures

Superchondrite Zr/Hf ratios
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Inverse REE modeling

Melting degree: or

<3% for the strongly alkaline 8
3%~10% for the weakly alkaline

Sm/Yb
[#)]

The inverse modeling used here follows
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Feigenson et al. (2003).
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A Enriched in most incompatible elements

~

A Depletion of Ti and Hf
low Ti/Ti" and Hf/Hf ratios™

~

Signatures of strongly alkline basalts

> Source?

A Superchondritic Zr/Hf ratios
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Hornblendite melts?
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Silica-deficient eclogite/
garnet pyroxenite melts?
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Carbonatite signature?
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Carbonated mantle?
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Conclusion 1

Strongly alkaline basalts in Shandong are
produced by low-degree melting of carbonated
mantle. K Posr HE T
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Sources of alkaline basalts

A Geochemical perspective from Shandong and
nearby area:

Carbonated peridotite eclogitea secondary pyroxenite
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Oldoinyo Lengal, East African Rift
2010/4/28 _the only active carbonatite volcano in the world 20



