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Abstract: Bama area in western Guangxi is located on the southwestern margin of the South China Block and the northern side of
North Vietnam Block. Late Permian mafic rocks are well cropped out around Bama County. Deciphering the petrogenesis of Bama
mafic rocks is crucial to the understanding of the tectonic—magmatic evolution of western Guangxi. This paper presents geochemical
data (major and trace elements data) of Bama mafic rocks and discusses the petrogenesis and mantle sources of Bama mafic rocks.

Studies indicate that the Bama matfic rocks mainly belong to alkaline basalt. These rocks are relatively enriched in LREE and Nb, Ti,
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and have similar trace element characteristics to the high Ti basalts from the Emeishan mantle plume, suggesting that they shared a

common mantle source. However, the Bama mafic rocks show relatively higher Ti/Y ratios than the Emeishan high Ti basalts. The

incompatible trace elements ratios covariance diagram that can trace the mantle source reveals that the Bama mafic rocks have an ex-

tremely high Nb/Y evolution trend. According to Dy/Dy” versus Dy/Yb and Ti/Y covariance diagrams, the authors hold that the

Bama high Ti/Y mafic rocks experienced a lower degree mantle partial melting than the Emeishan high Ti basalts, although they like-

ly shared the same mantle plume source. Thus, the Bama mafic rocks are magmatic products in the outer zone of the Emeishan Large

Igneous Province and probably represent the primitive magmas of Emeishan high Ti basalts.

Key words: western Guangxi; extremely high Ti/Y mafic rocks; Emeishan mantle plume; geochemistry
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Fig. 1 Schematic map showing the inner, intermediate and outer zones of the

Emeishan LIP(a)and geological map of western Guangxi showing the

location of the Permian basalts described in this paper(b)
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®1 EABDEMENEE HEMKLITERLYIE

Table 1 Major, trace, and rare earth element compositions of Bama mafic rocks

BESL4S BM-12-02 BM-12-03 BM-12-05 BM-12-07 BM-12-09 BM-12-10 BM-12-12 BM-12-15
A WSS s M4 ERYE MRESRE MRESYE ERESES MRS s

SiO. 46.34 46.71 46.68 45.59 46.45 47.27 46.12 46.63
TiO; 3.09 3.12 2.97 2.83 2.77 3.35 3.18 3.14
AlO; 14.16 14.32 14.41 14.59 15.22 14.27 14.3 14.49
TFe0s 14.9 14.82 14.4 14.72 14.25 14.59 14.77 15.08
MnO 0.23 0.21 0.21 0.21 0.21 0.21 0.22 0.22
MgO 5.63 5.82 5.89 6.3 6.37 5.47 551 5.84
CaO 9.35 9.08 9.64 9.12 9.08 9.36 8.86 9.55
Na,O 2.47 3.11 2.78 2.81 2.56 3.18 2.75 2.29
K0 131 0.76 1.14 1.18 1.07 1.43 1.23 1.49
P.0s 0.08 0.18 0.11 0.15 0.19 0.1 0.18 0.17
LOI 1.99 2.34 1.98 2.45 2.64 1.61 2.04 1.86
Total 99.55 100.47 100.21 99.95 100.81 100.84 99.16 100.76
Mg’ 42 43 44 45 46 42 42 43
Li 17.89 23.1 17.03 17.49 20.89 20.85 23.21 11.56
Be 1.01 0.99 0.91 0.8 0.97 0.94 0.89 0.86
Sc 28.55 28.06 27.11 24.32 24.45 30.86 27.82 28.8
\Y 383 372 358 305 342 433 375 376
Cr 86.18 85.66 89.39 107 80.73 95.84 90.41 90.88
Co 45 453 43 43.5 48.17 42.15 43.27 43.93
Ni 74.83 75.36 78.9 113 96.11 96.81 67.88 70.72
Cu 87.0 65.5 74.6 95.0 96.8 83.4 100.0 94.4
Ga 21.18 20.59 20.01 18.92 19.91 20.29 20.47 20.6
Rb 21 11 21 23 22 33 17 18
Sr 504 508 534 501 498 556 503 534
Y 15.32 17.13 15.16 14.43 15.47 15.86 17.98 18.44
Zr 154 148 145 128 134 152 149 151
Nb 25.67 25.15 23.29 21.1 22.02 25.36 26.07 24.96
Cs 3.98 2.42 8.77 8.25 11 15.7 14.37 1.66
Ba 833 500 583 586 548 626 757 881
La 13.7 175 15.9 16.0 175 151 21.7 20.0
Ce 27.6 33.6 33.2 31.9 314 32.9 41.2 411
Pr 3.64 4.75 4.1 4 4.52 4.07 5.43 5.19
Nd 16.6 21.3 18.2 17.7 19.4 18.6 23.4 22.9
Sm 3.69 4.51 3.86 3.7 3.94 4 4.84 4.8
Eu 2.62 2.47 2.46 2.34 2.24 2.6 2.65 2.66
Gd 3.07 3.7 3.18 2.98 3.37 3.18 3.99 4
Tb 0.54 0.64 0.54 0.51 0.55 0.56 0.66 0.67
Dy 3.37 3.81 3.37 3.15 3.23 3.53 3.94 4.05
Ho 0.65 0.73 0.64 0.6 0.61 0.68 0.75 0.77
Er 1.56 1.75 15 1.42 15 1.58 1.78 1.8
Tm 0.32 0.35 0.31 0.29 0.29 0.33 0.35 0.36
Yb 1.86 1.96 1.72 1.62 1.64 1.79 1.93 1.98
Lu 0.28 0.29 0.26 0.24 0.24 0.27 0.29 0.3
Hf 421 4.12 3.97 351 3.53 4.15 4.15 42
Ta 1.53 1.53 1.45 1.26 1.28 1.56 1.56 1.49
Pb 3.8 1.3 2.6 2.6 2.3 2.4 3.7 1.2
Th 2.54 2.58 2.54 2.43 2.34 2.61 2.83 2.7
U 0.7 0.71 0.71 0.66 0.66 0.73 0.75 0.74
TilY 1249.9 1095 1153.6 1043.1 1077 1252.4 1047.5 987.4

E: IR & A%, o AR R A e A 107



480 M S B IR

GEOLOGICAL BULLETIN OF CHINA

2015 4F

(Na,0+K,0)/%

1

Z1/Ti0,*0.000

L I e T

fodz g )
0.1 10
Nb/Y

0.001

E2 EEEME SI0.— (Na,O+K,0) (a, JEZ:H CHk[43]) FINb/Y—Zr/TiO-+0.0001 (b, #i5:% 3Ciik[45)) K
Fig. 2 SiO,—(Na,0+K,0)(a) and Nb/Y—-Zr/TiO-#0.0001(b) diagrams of Bama mafic rocks
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Fig. 3 Variations of Mg” versus other elements for the Bama mafic rocks
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mantle—normalized trace element patterns of Bama mafic rocks
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Fig. 7 Dy/Yb versus Dy/Dy (a) and Ti/Y versus Dy/Dy’(b)
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