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Abstract The late Permian flood basalts at Jinping area, located to the SW of Ailaoshan-Red River fault in SW Yunnan
province, are characterized by low-Ti tholeiite, which has low TiO, contents (<2.5%) and low Ti/Y ratios (<500). Their
geochemical characteristics are similar to those of the oceanic island basalt (OIB). Based on their petrography, major elements
and trace elements data, they are further sub-divided into two geochemical types, i.e. LTI and LT2 basalts. The LT1 basalts
at the lower part exhibit high Mg® (49~63), SiO, (47% ~53%), Th, U and SREE(118~145ug/g), and low Fe, O, (1. 36 %
~1.63%), Na,O(1.88%~3.17%), TiO, (1.37% ~1.92%) and Nb, Ta, and negative Sr anomalous. The LT2 basalts at
the upper part exhibit relatively lower Mg* (30~59), SREE(72~117pg/g) » higher Fe, O, (1. 56 %~2.47%), Na,O(2. 33%
~5.03%), TiO, (1.49% ~2. 34%), and strong Sr negative anomaly. Element data suggest that chemical variations of the
LTI and LT?2 lavas are evolved from a common parental magma by different degree of crystallization and crustal contamination.
The lavas might be generated from a shallow volatile metasomatism mantle with high-degree of partial melting, and then
experienced garnet + clinopyroxene f{ractional crystallization and crustal contamination. The LT1 lavas had obtained more
significant crustal component (contamination) than the T2 lavas. Comparing their geochemical stratigraphy with that of the
Emeishan basalts in the Binchuan area, these features are similar to the LT1 and LT2 basalts of Binchuan area respectively,
which were generated from a shallow volatile metasomatism mantle at the early active stage of the Emeishan mantle plume.
These basalts are the products of Emei mantle plume and are a part of Emeishan flood basalts. The sinistral movement of the

Ailaoshan-Red River shear zone resulted in the displacement of Jinping and Binchuan basalts.
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1 (%) (ne/g)
Table 1 Major and trace elements data for the basalts at Binchuan area
(LT2) (LTD

ip3 ip4 p7 ip8 jp9  jpll jpl2 o jpl3 jpls jpl7 0 jpl8 jpl9 0 jp20 jp2l
SiO; 49. 25 47.33 47.71 47.68 47.56 48. 54 50. 40 48.41 55.49 55.98 53.28 53. 82 55. 89 50. 81
TiO, 2.29 2.34 2.09 2.15 1. 96 2.28 2.14 1. 49 1.61 1.53 1. 39 1. 37 1. 87 1.92
Al; O3 13.10 13.49 14. 42 13.57 12. 60 12. 38 14.58 13.90 14.23 14. 39 15. 04 14. 71 11.67 12. 90
Fe, O 2.29 2.38 2.29 2.32 2.19 2.47 2.14 1. 67 1.56 1.53 1. 36 1.52 1.54 1.63
FeO 11.67 12.13 11.67 11. 81 11.18 12.59 10. 89 8.52 7.96 7.83 6. 94 7.76 7.84 8.30
MnO 0. 25 0. 24 0. 24 0.27 0. 24 0.32 0.38 0.14 0.14 0.15 0.13 0.15 0.15 0.15
MgO 6.27 6.27 4. 99 7.61 6.29 5.55 6.11 7.48 5.30 5.66 5.72 6.95 5.27 7.92
CaO 6. 33 5.96 9.11 6. 90 10. 15 9. 26 4. 40 11.97 5.50 5.05 8.74 8.58 8. 56 10. 63
Na, O 3.76 5.03 4. 46 3.66 3.43 3.19 2.95 2.51 2.33 2.47 2.42 2.00 3.17 1. 88
K, O 1. 84 0. 35 0. 06 0. 28 0. 06 1.25 1. 14 1. 31 2.03 2.85 1.53 1.43 0.71 0.41
P2 05 0. 20 0. 25 0.23 0.19 0.22 0.22 0. 10 0.22 0. 20 0.21 0.13 0.18 0.16 0.17
LOI 2.87 3.72 3.63 3.63 3.68 1.08 4.00 2.38 2.96 3.31 3.82 2.30 2. 65 3. 90
total 100. 14 99.53 100.92 100.12 99. 61 99. 14 99.27 100.03 99.34 100.97 100.52 100.80 99.50 100. 66
Mg* 41. 37 40. 17 34. 54 47.45 42. 88 35.40 42.78 59.03 48. 60 51. 56 56. 54 59. 83 48.97 62. 34
Ba 731.60 105.50 11. 87 45, 87 17.77 444,40 371.90 466. 30
Rb 48. 24 3.89 0.55 6. 87 0.99 34. 27 32.41 29.59 29.41 105.40 40. 88 71.39 16. 50 10. 38
Sr 284.80 100. 40 82.59 426.40 67.15 389.40 318.20 337.90 340.00 425.80 149.30 416.20 128.70 100.60
Y 35.62 36.49 29.11 30.92 34. 54 36.55 33.57 23.05 23.09 31.17 28. 30 32.46 28. 34 29. 26
Zr 153.30 158.60 134.20 135.50 133.00 142.20 214.30 124.90 125.80 190.40 183.90 187.60 179.90 184.00
Nb 15.92 15.99 14. 28 14.70 14. 26 15.72 26.43 14.38 14. 34 16.98 14.53 13.96 17.39 16. 80
Th 1.70 1. 74 2.30 1.51 1. 64 1. 60 4.04 1. 66 1.63 7.48 7.11 6.75 4. 65 4.26
Ga 20. 88 21.61 33.78 19.11 21.97 21.17 22.51 19.18 19. 07 18. 31 22.42 21.58 17.43 22.59
Ni 83. 28 52.54 79.70 67.09 99. 55 50. 39 66.50 116.50 116.50 44,55 39.08 63.57 81.40 83. 64
\% 416.00 361.20 357.40 411.20 399.90 472.50 263.40 258.70 259.80 241.00 215.70 231.40 252.00 275.20
Cr 46. 33 52.59 48.98 38.96 44, 26 24.13 72.45 25.30 327.20 127.50 270.20 332.20 194.10 323.90
Hf 3.89 3.78 3.17 3.26 3.23 3.58 4.76 3.06 2.95 4. 65 4.35 4. 36 4. 20 3.29
Cs 0. 80 0.21 0.13 0. 90 0.22 0. 38 1. 30 0. 64 0. 65 2.37 0. 54 0.92 0. 69 0. 66
Sc 39.18 38.56 25.79 40. 36 42.24 39. 56 32.96 30. 49 30. 26 29. 60 27.61 29.12 27.32 30. 94
Ta 0.96 0.91 0. 85 0. 87 0. 84 0.93 1. 49 0. 81 0. 81 1.07 0. 90 0. 88 1.08 1. 06
Co 48. 60 52.10 42. 49 52.25 53.39 54.49 48. 98 46. 46 46. 44 31.62 31.93 39. 69 39.11 43. 85
U 0.41 0. 36 0. 45 0.29 0. 35 0. 37 0.68 0.42 0. 40 1.52 1.56 1. 49 1.11 0.73
La 12.29 10. 74 15.17 9.91 12. 69 10. 43 19. 35 11. 00 10. 89 27.19 25.49 25.09 20. 47 22.08
Ce 26.59 25.92 30. 16 23.08 27.13 24. 30 41. 00 23.90 23.71 54. 25 50. 06 50. 04 42.65 45.75
Pr 3.85 3.91 4.54 3.33 3.85 3.62 5.58 3.37 3.35 7.04 6.32 6. 45 5.82 6.13
Nd 18. 14 18.51 20.17 15. 20 17. 36 17.22 23.54 15. 38 15.01 28.70 25.02 26.49 24. 20 26.49
Sm 4. 80 5.07 4.75 4.05 4. 50 4.78 5.39 3.83 3.79 6.03 5.25 5.73 5.34 5. 88
Eu 1.73 1.71 1.63 1.47 1.56 1.75 1. 64 1. 38 1. 35 1.57 1.45 1.51 1.59 1. 85
Gd 6. 00 6. 00 5.36 4.97 5.57 6.01 6. 00 4. 46 4.35 6.39 5.52 5.86 5.46 6.06
Tb 1.02 1.01 0. 87 0. 86 0.93 1.02 1. 00 0.71 0.69 0.98 0. 86 0.98 0. 89 0.94
Dy 6. 14 6.13 4.91 5.17 5. 64 6.18 5.91 4.11 4.02 5.55 4. 89 5.56 4.98 5.22
Ho 1.19 1.21 0.93 1.03 1.13 1.23 1.15 0.79 0.77 1. 05 0.92 1. 04 0.92 0.94
Er 3.28 3. 26 2. 60 2.78 3.07 3.38 3.12 2.10 2.08 2. 86 2.48 2.95 2.49 2.56
Tm 0. 50 0.48 0. 36 0.42 0. 45 0.51 0. 46 0.32 0. 31 0.42 0. 37 0.42 0. 36 0. 36
Yb 3.12 2.96 2.28 2.65 2.87 3.24 2.91 1. 96 1. 96 2.64 2.32 2.71 2.20 2.23
Lu 0. 50 0. 46 0. 35 0.43 0. 46 0.51 0. 46 0. 31 0. 30 0.42 0.38 0.41 0. 35 0. 35
Ti/Y 422.75 404.82 480.00 443.64 379.69 414.06 419.78 443.97 445.17 335.26 332.81 395.00 438.24 459.00
Th/Hf 0. 44 0. 46 0.73 0. 46 0.51 0. 45 0. 85 0. 54 0.55 1.61 1.63 1.55 1.11 1.29
Th/Ta 1.76 1.91 2.70 1.73 1.95 1.71 2.71 2.03 2.01 6.97 7.88 7.65 4.32 4. 00
Ta/Hf 0.25 0.24 0.27 0.27 0. 26 0. 26 0. 31 0.27 0.27 0.23 0.21 0. 20 0. 26 0.32
Th/Zr 0.01 0.01 0.02 0.01 0.01 0.01 0.02 0.01 0.01 0. 04 0. 04 0. 04 0.03 0.02
Th/Nb 0.11 0.11 0.16 0. 10 0.12 0. 10 0.15 0.12 0.11 0. 44 0.49 0.48 0.27 0. 25
Nb/Zr 0.10 0.10 0.11 0.11 0.11 0.11 0.12 0.12 0.11 0.09 0.08 0.07 0.10 0. 09
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Table 2 Major geochemical parameters of the flood basalts
at Jinping area
LT2 LT1
Ti/Y 379~480 428 332~459 392
TiO, 1.49~2. 34 2.04 1.37~1.92 1.61
Mg+ 34~59 44 48~62 56
SiO, 47.3~55.49 44 50~56 54
Fe, O3 1.56~2.47 2.14 1.36~1.63 1.51
REE 72~118 87 117~145 131
(La/Yb), 2.6~4.78 3.4 6.65~7.87 9.1
Sm/Yb 1.54~2.08 1.71 2.11~2.61 2.33
Th/Nb 0.1~0.16 0.12 0.25~0.49 0. 39
Nb/U 32~51 39 3.4~23 13.7
3

Table 3 Petrographic characteristics of the Emeishan basalts

at Jinping area

(35%~50%)
2% ~6%) (15%~25%)
(LT2)
A%~7%) 3% ~5%)
(30% ~55%)
(3% ~15%) (25%~60%)
Q2%~10%) (3% ~5%)
(LTD
(5% ~15%) (10% ~25%)
(20% ~45%)
4
, ( ,2002) .
4.1 ( )
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MgOs .
MgO 5% o
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Ti (Xu et al., 2001; ,2002)
C 4,
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4 LTI LT2 Th/Hf  Ta/Hf s
Table 4  Incompatible trace element ratios of Emeishan s LT1
basalts and OIB end members and major chemical reservoirs Th/Ta 4~17.88, LT2 1.73~2.71

C D
LT1 LT2 HT LT2 LT1 R
Zr/Nb 11.711 8.124 7.703 8. 66 11.7 4.3.3
La/Nb 1.245 0.701 0. 837 0.73 1.53 Th/Yb—Ta/Yh «C . LT1
Ba/Nb  11.743  21.465 6. 594 27 19.57 T2
Ba/Th 47.059 198. 482 56. 289 235 45. 892
Rb/Nb 1. 204 2.092 0.482 1. 88 3. 14 ) , Ta/Hf ) 0. 24.( 1),
Th/Nb 0.264 0.121 0.116 0.118 0. 387 (2001) (Ta/Hf > 0. 3)
Th/La 0.209 0.169 0. 140 0.17 0. 248
Ba/La  9.520  31.046  7.827 36.8 12,061 | (MgO < 8%
o LT2 Th/Nb 0.11,
¢ 6 4.3.4
, (2001) R
Th.Ta  Hf , .
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