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A constraint on the magma magnitude of Emeishan large igneous province
from the crustal density structure

YUE Hai-feng and WANG Yang
(School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China)

Abstract: Located on the western margin of the Yangize Plate, Emeishan Large Igneous Province ( ELIP) has expe-
rienced multi-episode tectonic movement since Late Permian, and hence the original spatial distribution of the
Emeishan basalt has not been fully preserved. This fact leads to the underestimation of the magnitude of ELIP mag-
matism. Recently, some seismic tomography studies suggest that ELIP was produced by the delamination of lower
crust rather than the mantle plume activity, which is based on the absence of high velocity layer in the ELIP crust.
According to the linear relationship between P-wave velocity and density and the P-wave velocity of the crust ac-
quired by Ljiang-Qingzhen seismic profile, the authors estimated the crustal densities of the core and periphery zone
of inner belt and those of the middle and outer belts of ELIP. The result reveals significant difference of the crustal
density structure between the inner belt and the outer zones of ELIP. Compared with the middle belt of ELIP, the
density of the upper crust of the inner belt is about 79 kg/m* higher, and the densities of the upper and the lower
parts of lower crust are 68 kg/m’ and 101 kg/m’ higher, respectively. Compared with the outer belt, the density
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of upper crust of the inner belt is about 92 kg/m’ higher, and the densities of the upper and the lower parts of lower
crust are 99 kg/m’ and 126 kg/m’ higher, respectively. The high density of the crust in the core region of the inner
belt resulted from the emplacement and accumulation of mafic - ultramafic plutonic rocks. Based on the crustal den-
sity structures of different belts, the total volume of (45 ~120) x 10* km® was estimated for the high density mafic-
ultramafic rocks, which were intruded into the core region of the inner belt. Together with the volume of Emeishan
basalt [ (25 ~60) x 10" km’], the magnitude of magmatism of ELIP is up to (0.7 ~1.8) x 10° km’. This result
favors the mantle plume origin of the ELIP.

Key words: mantle plume; magnitude of magmatism; P-wave velocity; density; basalt; plutonic rock; ultramafic

rock; ELIP
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Fig. 1
Province ( ELIP) and the location of the Lijiang-Qingzhen
seismic profileCafter He et al. , 2003; Xu Tao et al. , 2015)
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XJF—Xiaojiang Fault; RRF—Red River Fault; LJ-XJHF—Lijiang-Xi-

aojinhe  Fault;  CHF—Chenghai YM-LZJF— Yuanmou-
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Planar distribution of the Emeishan Large Igneous
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Fig. 2 The P-wave velocities in the Lijiang-Qingzhen seismic profileC after Xu Tao et al. , 2015)
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XJF—Xiaojiang Fault; LJ-XJHF—Lijiang-Xiaojinhe Fault; CHF—Chenghai Fault; YM-LZJF—Yuanmou-Liizhijiang Fault;
ANHF—Anninghe Fault; WN-SCF—Weining-Shuicheng Fault
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Fig. 3 The average P-wave velocities of each crustal layer
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Fig. 5 Comparison of the density of ELIP crustal layer with
that of the common crustal lithologies
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Fig. 6 The V, at the depth of 20 km in the Lijing-Chuxiong

area of Yunnan and its surrounding areas (simplified after

Zheng Chen et al. , 2016)
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