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Fig. 1 Geological sketch map (a) and geological profile
(b) of the Shimian ophiolite (after Ceng Xianjiao et al. ,
1982; Liu Zhaoji et al. ,1988)
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1—Metamorphic peridotite; 2—gabbro; 3—volcanic—sedimentary
rocks of Suxiong Formation of Lower Sinian System; 4—granite of
Jinning Period; 5—greenschist of Suxiong Formation of Lower
Sinian System; 6—arizonite; 7—diabase vein; 8—shattered fault
zone; 9—line of geological limitation; 10—fault; 11—sample loca-

tion
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Table 1 U-Pb isotopic compositions of zircon in the gabbro

U pp | PR

Bl % R 7 tb 8 * H F # Ma)

&
733 %AW (pe/e) | (pe/g) | (ue/2) I £ (ng)

gﬁ% ZOSPb

208p} 206pL | 207pp 207pp 206 p} 207pp 207ph,
206 ph, 2387 235 206pp 238 238 206 ph

BRAZVGEH
1 RAT R 10 645 17 | 0.036

BRERGEVELE
2 RATE 10 365 15 | 0.067
EEBEWHAKHE
3 RATE 10 320 14 | 0.037

BROGENE
4 SR AR 10 290 37 | 0.014

0.02014| 0.1375 | 0. 0495

0.1587 04 | (112) (28) 129 131 173

0. 02003| 0.1351 | 0. 0489
157> | (186 1D

0.02893| 0.2310 | 0.0579
(205) | (238 39

0.0977 | 0.910 | 0.0675
(25) (30> (13

0.1923 128 129 144

0.2188 184 211 526

0. 3925 601 657 853

¥ ; 20Pb/204Pb B XF 524 %5 3 (Pb=0. 050ng, U=0. 002ng) KA I 4 T KL IE , F At b 48 o B 48 ) A R 39 0 O RIB R 3%, 16 5 A 3K

¥ 20 H TR 3, 0. 0686(2) FA0. 0686+ 0. 0002(20)
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Fig. 2 Zircon U-Pb concordance diagram in th gabbro
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Table 2 Major (%), trace and rare earth elements (X 107°) of the Shimian ophiolite
j=2=3 9802 9901 9905 9907 9904 9906 9908 9910 9909 9935 9936
H | o it e | A | mm ek | EKE | mKE | XR# | XRE | KRE
SiO, 45. 4 45.53 46. 06 41. 49 53. 85 38. 84 51. 95 51.18 51.74 51. 54 51.54
TiO, 0.15 0. 03 0. 06 0. 06 0.13 2.62 0.79 1.13 1.56 1.50 1.50
Al,O3 0. 95 0.81 1.12 0.81 0.91 10. 68 15. 48 13. 66 12.19 12.10 11.98
Fe,03 8.42 7.76 6. 94 8. 34 1.12 7.62 3.82 3.95 4.74 4.03 4.02
FeO 1.06 1. 69 0. 94 2.18 1. 29 12. 82 5.79 8.11 9.16 10. 42 10. 50
MnO 0. 07 0. 09 0.12 0.12 0. 07 0.23 0.15 0.17 0.14 0.16 0.17
MgO 42.55 43. 33 43.35 46. 07 18.17 8.61 7.57 7.99 7.16 7.34 7.37
CaO 1. 06 0.48 1.25 0. 61 24.24 18. 26 10. 51 9.98 9. 37 9.01 8.85
Na,O 0.21 0.14 0. 14 0.19 0.12 0.23 2.98 3. 36 3.52 3.48 3.65
K:O 0.05 0.08 0. 02 0.11 0. 06 0. 06 0.74 0. 47 0.29 0.24 0.25
P.Os 0. 07 0.04 0. 03 0. 02 0.02 0.03 0.21 0.11 0.15 0.18 0.16
LOI 12. 56 11.74 11. 76 13. 04 1.01 4.41 2.14 2.21 1.92 2. 48 2.56
Total 99. 99 99. 98 100. 01 100. 01 99. 98 100. 01 99. 99 100. 11 100. 01 100. 0 99. 99
Mg* 98. 62 97. 85 98. 80 97. 41 96.17 54.48 69. 97 63.51 58.21 55. 66 55. 58
Li 1. 065 0. 994 0. 965 0. 813 7.458 31.737 44, 609 47.923 23. 065 26.161 27.163
Be 0. 042 0. 059 0.071 0. 008 0. 350 0. 073 0. 265 1. 067 0. 446 0. 451 0. 491
Sc 7.86 7.272 8.921 7.257 9. 288 68. 24 41. 14 51.10 50. 37 56. 67 57.24
Ga 1. 058 1.033 0. 908 0. 884 1. 357 12. 47 17. 30 15. 83 15. 25 16. 24 15.59
Rb 0. 846 0.594 0.333 0. 890 0. 342 1. 471 35.97 25. 80 16. 84 13.97 14.47
Sr 16. 50 5.323 3.631 12. 60 10. 51 19. 54 168.9 113. 4 69. 66 83. 84 94. 28
Y 1. 406 0.727 0.917 0. 841 3. 896 15. 81 20. 67 22.93 39. 49 38.02 39. 24
Zr 4.749 2. 505 1.984 1.576 5.953 12.53 36. 28 48.74 93.18 89. 20 100. 6
Nb 0. 561 0.151 0.156 0.116 0. 248 0.299 0. 666 1.019 1.910 2.102 3. 365
Mo 0. 659 0. 265 0.178 0. 451 0. 065 0.144 0.120 0.178 0. 289 0. 314 0. 383
Sn 0. 083 0. 501 0.116 0. 092 0.191 0.235 0. 400 0. 829 1. 438 1. 424 1. 537
Cs 0. 384 0.113 0. 084 0.118 0. 068 3:377 5.138 2.489 0.972 0. 955 1. 026
Ba 7.662 8.010 3.038 5.973 4.227 14.27 81.12 42. 36 29. 42 28.09 33.62
Hf 0.122 0. 065 0. 059 0. 056 0.199 0.553 1. 289 1.703 2,97 2.97 3.09
Ta 0. 041 0.016 0. 038 0.021 0. 021 0.035 0. 066 0. 086 0.130 0.167 0.187
Th 0.175 0.104 0.118 0. 076 0. 217 C. 078 0.131 0.224 0.190 0. 201 0. 255
U 0.032 0.038 0. 032 0.032 0. 063 0. 037 0. 066 0.100 0. 051 0. 056 0.097
La 1. 251 1. 385 1. 033 0. 990 1. 312 1. 484 2.372 2.949 3.621 3. 459 4,125
Ce 2.756 3.114 2. 047 2.048 2.709 2.502 6.762 7.266 11.24 11.12 12. 47
Pr 0.186 0. 238 0.072 0. 094 0. 230 0. 363 0. 965 1.175 1.981 1. 986 2.047
Nd 0.788 0. 755 0.558 0. 595 1. 285 2. 007 5.699 6.613 10. 55 10. 68 10.79
Sm 0. 245 0.170 0.163 0.147 0. 360 0. 996 2.393 2.457 3.901 3. 966 3.913
Eu 0. 089 0. 059 0.036 0. 030 0.111 0.568 0. 920 0. 835 1. 505 1.516 1. 557
Gd 0.187 0. 084 0.114 0. 086 0. 456 1. 666 2.873 3.231 4.781 4. 876 4. 991
Tb 0. 023 0.023 0. 020 0.018 0. 092 0. 313 0. 569 0. 601 1. 002 1. 031 1. 082
Dy 0.197 0. 070 0. 098 0.104 0.517 2.470 4. 605 4.511 6.767 6. 968 7.086
Ho 0. 040 0.014 0.019 0. 020 0.116 0. 601 1.024 1. 027 1. 438 1.494 1. 491
Er 0.124 0. 049 0. 066 0. 066 0. 387 1. 757 2.836 2..953 4. 244 4.232 4.272
Tm 0. 021 0. 010 0. 011 0. 009 0. 078 0. 364 0. 561 0. 594 0. 641 0. 632 0. 661
Yb 0.115 0. 047 0. 074 0. 065 0. 416 1.748 2. 641 2. 856 4.210 4.097 4. 322
Lu 0. 008 0. 004 0. 003 0. 001 0. 075 0. 313 0. 509 0.533 0. 651 0. 655 0. 664
LREE 5. 315 5.721 3.909 3.904 6. 007 7.920 19. 11 21. 30 32. 80 32.72 34. 90
HREE 0. 715 0. 301 0. 405 0.373 2.137 9.232 15. 62 16. 31 23.73 23.99 24.57
L/H 7.43 19. 00 9. 65 10. 50 2.81 0. 858 1.22 1.31 1.38 1. 36 1. 42
6Eu 1.22 1. 34 0.77 0.75 0. 84 1. 34 1.07 0.91 1. 06 1.05 1.08
(La/Yb)n 7.33 19. 90 9.41 10. 30 2:13 0. 57 0.61 0. 70 0. 56 0. 57 0. 64
(La/Sm)n 3.21 5.12 3.99 4.24 2.29 0.94 0. 62 0.76 0.58 0.55 0. 66

% :Mg® = 100X Mg/ (Mg +Fe?+);LOI RFEHEE,
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Table 3 Incompatible element ratios of basalt from the Shimian ophiolite

#E | (La/Ybn | (La/Sm)n| La/Nb | Ce/Zr | Zr/Nb Y/Nb | Th/Yb | Th/La | Zr/Y Ti/Y
9909 0. 580 0. 584 1.89 0.12 48.8 20. 6 0. 045 0. 052 2.36 237
9935 0. 569 0. 549 1. 64 0.12 | 42.4 18.1 0.049 0. 058 2.35 237
9936 - | 0.643 0. 663 1.23 012 | 20.9 11.7 0. 059 0. 062 2.56 230
OIB 12.29 | 2.39 0.77 0.29 5. 83 0.8 1.85 1.32 9. 66 594
"E-MORB | 1.91 1.56 0. 76 0.21 | 8.80 3.5 0.25 1.30 3.32 | 273
N-MORB | 0.59 0. 61 1.07 0.10 31. 76 11.2 0. 04 0.93 2. 64 254

¥ : N-MORB,E-MORB #1 OIB ) ##E## Sun £ (1989),

Al O3 | FeO"

*ED>»C
HW N -

Ca0 MgO - K,0+Na,0 Mga

3 AMEEEN ACM () FAMMb)E
Fig. 3 ACM(a) and FAM(b) diagrams of the Shimian ophiolite
MAR— AR B X RS MC—E& R L, UC—BERRRHE MP— R, UMC— &R —BRETERE;
1— M — A SR A FERE KA +—ZRE
MAR—Mid-Atlantic ridge basalt; MC—mafic cumulate rocks; UC—mafic—ultramafic cumulate rocks; MP—etamorphic peridotite;

UMC—mafic—ultramafic .cumulate rocks; 1-—metamorphic peridotite; 2—garnet diopsid.ite and diopsidite;3—gabbro;4—b_asalt
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WAETRREENERSENERUIBTERE Fig.4 SiO,—FeO"/(FeO" +MgO) diagram of the
BRI E—RERE X, Shimian ophiolite (after El-Sayed et al. , 1999)
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Fig. 5 Spider diagram of trace elements of the Shimian ophiolite

(MORB values after Beviens et al. ,1984)
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(a)—Metamorphic peridotite,garnet diopsidite and diopsidite;
(b)—gabbro; (¢)—basalt
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Geochemical Characteristics of the Shimian Ophiolite, Sichuan
Province and Its Tectonic Significance

SHEN Weizhou”, GAO Jianfeng”, XU Shijin”, Li Huimin”, ZHOU Guoqing”, YANG Zhusheng?,
YANG Qiwen®
1) Department of Earth Sciences and State Key Laboratory of Mineral Deposit Research, Nanjing University, Jiangsu, 210093

2) Tianjin Institute of Geology and Mineral Resources, Tianjin, 300170; 3) Geological Survey Institute, Panxi

Geolégical Team. Sichuan Bureau of Geology and Mineral Exploration and Development, Xichang, 615000

Abstract

The Shimian ophiolite is mainly composed of metamorphic peridotite and gabbro. The occurences of basalt

are very rare. Zircon U-Pb age of the gabbro is 906+ 46Ma indicating it is product of an early Neoproterozoic

magmatic activity. The metamorphic peridotites have low Al,O;, CaO contents, high MgO contents and Mg*

values. They are consistent with those of harzburgite from the typical ophiolite of the world. The basalts show
higher SiO, and TiO, contents, lower ALO; and K,O contents, slightly depleted LREE and essentially no Eu
anomaly. In ihe incompatible elements, the basalts have lower La/Yb)n, (La/Sm)n, Ce/Zr, Th/Y, Th/La
and Ti/Y ratios, higher La/Nb, Zr/Nb and Y/Nb ratios. These geochemical characteristics of the basalts are
similar to the MORB, but evidently different from IAT and OIB. On the identification diagram of tectonic set-

ting, the basalts are all ploted in the area of MORB. Combining the above-mentioned characteristics with the

regional geological data, it is proposed that the Shimian ophiolite was probably formed from the mature back-arc

basin.

Key words: ophiolite; geochemistry; mature back-arc basin; Shimian County; Sichuan Province
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