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Fig.2  Field and microscopic features of the Permian metabasalts in the Jianglang dome
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Fig.4 Chondrite-normalized REE distribution patterns and trace element spidergram of the Permian metabasalts in the Jianglang dome
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Table 1 Trace element ( wt%) and trace element ( pg/g) contents in the Permian metabasalts in the Jianglang dome
Gs4 Gs2 Gs3 GsS CMP354 CMP352 CMP353 CMP354
Si0, 45.11 40. 80 44.35 45.42 43. 64 45.07 44. 46 44. 30
TiO, 1. 81 1. 61 1. 86 1.90 1. 60 1.85 1.74 1.94
Al, 04 11.12 11.61 11.78 10. 76 10. 31 13.24 10. 65 11.01
TFe203 14. 87 11.71 15.23 14. 49 12.23 12.26 15. 06 15.76
MnO 0.20 0.16 0.16 0.19 0.14 0.14 0.16 0.17
MgO 13.36 8.25 12.94 13.92 8.62 10. 10 12.40 13.52
CaO 11. 06 16.73 10. 78 10. 54 15.32 12.42 12. 00 10. 51
Na, O 1.28 2.22 1.22 1. 30 2.08 2.09 1. 14 1.08
K,0 0.24 0.29 0.77 0. 47 0.41 0.42 0.63 0.55
P, 05 0.14 0.16 0.14 0.16 0.15 0.17 0.14 0.15
LOIT 0.85 6. 40 0.74 0.96 5.30 2.22 1. 80 1.19
Total 100. 04 99. 94 99.97 100. 11 99. 80 99. 98 100. 18 100. 18
Mg# 64. 06 58.30 62.77 65. 60 58.31 62. 06 62. 04 63. 00
FeO 10. 90 7.99 10. 89 10. 94 7.00 7.05 9.04 8.90
La 10. 1 10. 8 9. 66 11.8 10.9 13.2 11.7 13.6
Ce 24.5 25.2 24.0 27.7 23.2 28.5 25.6 29.4
Pr 3.59 3.59 3. 60 3.94 4.14 4.99 4.50 5.09
Nd 17.2 17.0 17.1 18.4 18.8 22.7 20.3 22.8
Sm 4.10 3.99 4.23 4.49 4.80 5.76 5.08 5.74
Eu 1.61 1.47 1.32 1. 63 1.61 1.97 1. 74 1.86
Gd 4.53 4.29 4.68 4.99 4.69 5.61 5.10 5.58
Th 0.76 0.72 0.77 0. 80 0.93 1. 10 1.01 1.10
Dy 4.57 3.94 4.42 4.55 4.28 5.11 4. 68 5.12
Ho 0. 84 0.72 0.89 0. 84 1.13 1.32 1.23 1.33
Er 2.20 1. 96 2.26 2.19 1.98 2.28 2.16 2.31
Tm 0.32 0.27 0.30 0.31 0.34 0.39 0.37 0.40
Yb 1.67 1.48 1.73 1. 64 1.70 2.02 1.94 2.09
Lu 0.22 0.21 0.23 0.24 0.20 0.25 0.24 0.26
SREE 76.2 75.6 75.2 83.5 78.6 95.2 85.7 96.7
(La/Yb) y 4.09 4.93 3.77 4. 86 4.32 4.41 4.08 4.39
Ce/Ce" 0.95 0.95 0.95 0.95 0. 81 0.82 0.83 0.83
Eu/Eu” 1. 14 1.08 0.90 1.05 1.03 1.05 1.03 0.99
Rb 3.62 5.71 20.3 12 10.7 8. 44 17.8 11.7
Sr 53.3 430 37.8 75.7 278 551 90.3 34.2
Ba 60.9 262 155 155 206 70.2 192 99.0
Nb 7.86 7.18 7.54 8. 04 6.97 8.45 6.94 7.94
Ta 0.53 0.47 0.52 0.54 0. 60 0.70 0.62 0.71
Zr 17.0 28.1 15.5 15.1 33.1 23.9 20.1 22.1
Hf 0.71 0.91 0.76 0. 66 0. 66 0.54 0.50 0.54
Th 1. 48 1. 15 1.34 1.34 1.42 1.74 1.59 1.76
U 0.35 0.73 0.48 0.25 0.58 0.45 0.52 0.50
Y 21.9 19.3 21.5 22.0 19.7 23.1 21.8 23.8
v 380 331 397 363 313 375 356 388
Cr 785 748 898 933 966 754 769 594
Co 74.3 66.0 79.8 73.0 69.9 61.9 62.4 62.3
Ni 377 362 433 421 526 386 390 328
Ti/Y 495 500 519 518 486 479 478 488
Na/La 0.78 0. 66 0.78 0. 68 0. 64 0. 64 0.59 0.58
La/Sm 2.46 2.71 2.28 2.63 2.26 2.29 2.30 2.37
( Th/Ta) py 1.36 1.17 1.25 1.19 1. 14 1.20 1.24 1.20
( La/Nb) py 1.33 1.56 1.33 1.52 1.62 1.62 1.75 1.78
wt% ; ug * g~'; Mg” =100Mg/( Mg + SFe) i Ce/Ce” =2Cey/( Lay +Pry) Eu/

Eu” =2FEuy/( Smy + Gdy) 8 ; 9
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Fig.7 Harker diagrams of the major elements in the Permian metabasalts in the Jianglang dome
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Geochemistry and petrogenesis of the Permian metabasalts in the
Jianglang dome western Sichuan

CHEN Dao—gian' ZHANG Hui-hua® FENG Xiaodiang® TANG Gaodin® DAI Yan—pei’ LI Tong-
zhu’
(1. College of Earth Sciences Chengdu University of Technology Chengdu 610059 Sichuan China; 2. Chengdu

Center China Geological Survey Chengdu 610081 Sichuan China; 3. Liwu Copper Mining Company Garze
626200 Sichuan China)

Abstract: A succession of bedded metabasalts occurs in the Permian strata in the Jianglang dome western
Sichuan. These rocks have well-defined pillow structures and are composed mainly of hornblende ( ~ 80%)
plagioclase (~15%) and minor quartz ( <3%) and magnetite (~2%) . The results of research in this study have
disclosed that the metabasalts are characterized by low SiO,( an average of 44. 14%) and TiO,( an average of 1.
79%) high 'Fe, O, ( an average of 13.95%) and MgO ( an average of 11.64%) ; slightly rightdeaning REE
distribution patterns and unmarkedly Ce and Eu anomalies; enrichment of large ion lithophile elements Rb Ba and
U and depletion of high field strength elements Nb P Zr and Hf; low La/Sm ratios (2.71 —=2.26) ( Th/Ta) ,,
ratios (1.36 —1.14) and ( La/Nb) ,,, ratios ( 1.78 —1.33) . The above-mentioned results show that the Perian
metabasalts in the Jianglang dome may be assigned to ocean-floor basalts and remnants of palaeco-Tethyan oceanic
crust. The magmas may be derived from the depleted mantle mixed with minor enriched mantle components and
were not contaminated with crustal matter during the ascending processes. Instead they may be subjected to the
crystallization differentiation of ilmenite. Compared with the Emeishan basalts the metabasalts in the study area are
not the products of the Late Permian Emeishan basaltic magma activities.

Key words: metabasalt; geochemistry; petrogenesis; Permian; Jianglang dome; western Sichuan



