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Genesis of high-Ni olivine phenocrysts of the Dali picrites in the
Emeishan large igneous province, SW China.
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The Emeishan Large Igneous Province (ELIP) in SW China is considered as one of the typical mantle
plume-derived LIPs. The picrites formed at relatively high temperatures in the ELIP provide one of the
important lines of argument for the role of mantle plume. Here we report trace element data on olivine
phenocrysts in the Dali picrites from the ELIP. The olivines are Ni-rich, and characterized by high (>1.4)
100*Mn/Fe value and low (<13) 10000*Zn/Fe value, indicating a peridotite dominated source. Since
olivine-melt Ni partition coefficient (KDNi°'/me't) will decrease at high temperature and pressure, the
picrites derived from peridotite melting at high pressure and which crystallized olivines at lower pressure
can generate high concentrations of Ni in olivine phenocrysts, excluding the necessity of a metasomatic
pyroxenite contribution. Based on the Al-in-olvine thermometer, olivine crystallization temperature and
mantle potential temperature (T,) were calculated at “1491 C and "1559 C respectively. Our results are
~200 C higher than that of the normal asthenospheric mantle, and are consistent with the role of mantle
thermal plume for the ELIP.

Keywords: Emeishan large igneous province, Picrite, Olivine, Trace element geochemistry, Mantle plume

©2020. Japan Geoscience Union. All Right Reserved. - SIT32-P0O8 -



SIT32-P0O8

JpGU-AGU Joint Meeting 2020

140.0 — a) 5000 =
e ® WPM-Thick
120.0 = % 1000 ® WPM-Thin
- B
100.0 —| o0 ’ 3500 - ¢ MORB
’ © o Karoo
= - © = 3000
£ 800 ® o, .. e £ + Etendeka
Q. (=X .
o : = 2500 previous measurements
\E 60.0 —| z 6506 of Dali picrites
N ‘ (<} @ Dali picrites
40.0 = 1500 o (this study)
1000 -
20.0
500 -
0.0 T T T T T T 1 0
82 84 86 88 90 92 94 96 65
Fo
2.54 Pyroxenite  Peridotite
b) W Tui < Etendeka
A Mweneze O Buffin picrite] 1600
219 @ Dalipicrite e)
1500
o 1.7 4
= 00
= —~ 1400
(o -
"2 1.3 L 8
97 -
3 % 1300
Pyroxenite
0 1200
0.5 T T T r 1 1100 T T T T T T T
0 5 10 15 20 25 83 84 85 86 87 88 89 90
10000*Zn/Fe Fo
25 - o
20 - ® - Peridotite
(s} Q
: wo’ 8 "® %o
Pk R ® 9 ____ o __.
&=
= 10 .
Pyroxenite
5
O T T T T T T 1
82 84 86 88 90 92 94 96
Fo
©2020. Japan Geoscience Union. All Right Reserved. - SIT32-P0O8 -




