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The discovery of P MORB in Jigen area of southwest Tianshan
Mountains and its tectonic implications
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(1. Xi‘an Institute of Geology and Mineral Resources, Xi‘an 710054, China; 2. Department of Geology,
Northwest University, Xi‘an 710069, China)

Abstract: The basic lavas in Jigen area of southwest Tianshan Mountains occur as lenses or slices within the Pa-
leozoic metasediments, with their source magma belonging to the tholeiitic series. The chondrite_normalized
REE patterns indicate that they are slightly enriched in LREE. On the other hand, the trace element patterns
normalized by MORB or primitive mantle show the enrichment of Th, Nb, Ta, Zr and other HFS elements
with the values of Zr/ Nb being 10 or so, similar to characteristics of P_type mid_ocean ridge basalts (P_MORB).
A Sm_Nd isochron age of 392 £15 Ma obtained for the basic lavas is interpreted as their crystallization age. The
basic lavas show high positive €yg( ¢) values in the range of + 4. 24 to + 6. 79, suggesting that the basic lavas
were derived from mid_ocean ridge ocean setting. T he study of Sr_Nd isotopes show that the source of basic lavas
was derived from the N_M ORB_like mantle and was affected by the enrichment of the mantle source during their
formation processes. Other ophiolite members associated with basic lavas such as gabbro slices and altered ultra-
basic rock slices were also found in Jigen area, which represent the remnants of fragmented oceanic crust of the
Paleo_South Tianshan ocean. According to the age and sites, it is proposed that the ophiolitic remnants can be

correlated with the Late Paleozoic ophiolite belt in south Tianshan Mountains which serves as the boundary be_
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tween the Tarim Plate and the South Tianshan tectonic belt.

Key words: P_M ORB; remnant of ophiolite; Paleo_South Tianshan ocean; Jigen area
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south and southwest Tianshan Mountains
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Table 1 Major element, REE and trace element analyses of basic lavas in Jigen area
J 1 2 3 4 5 6 7 8 9 10
B L11BI LIIHI L11B31 L11B2 L11B32 L11H2 1.14B3 11484 L14B6  L14H3.1
itk a5 B TR
Si0; 52.05 51,91 50. 31 51.32 49.25 50. 69 42.98 46. 05 45.18 46.03
Ii0; 1. 90 2.15 1. 80 2.55 2.05 2.30 1.52 1. 65 2.20 1. 62
ALO; 15.82 16. 06 17.77 16.77 20. 20 16.29 22.20 18. 19 18. 10 18. 18
Fex05 8.95 8.90 5.74 8.06 5.40 8. 15 3.20 7. 40 8.32 3.54
FeO 3.55 3.50 5.56 4.54 4.50 5.55 7.80 4.20 4.18 8. 06
MnO 0. 06 0. 06 0.07 0.09 0. 07 0.08 0. 15 0.17 0.16 0. 15
MgO 7.20 7.60 7.90 6.30 7.80 6. 40 8.30 8. 00 8.12 9. 40
Ca0 2.40 2.40 2.30 2.70 2.40 2.30 6.30 6. 00 9.20 6. 10
NayO 5.16 5.59 4.63 4.68 4. 60 4.61 3. 60 3.09 .12 2.15
K20 0. 05 0.05 0. 03 0.04 0. 04 0.04 0.07 0.07 0.05 0. 04
H,0 1.99 0.82 2.93 2.33 2.98 2.62 2.98 4.89 2.00 4.25
P,0s 0.33 0.33 0.26 0.40 0.33 0.31 0.20 0. 16 0.23 0. 18
€O 1. 10
B 99. 46 99, 37 99, 30 99. 84 99. 62 99. 34 99, 30 99.87 99.96  99.70
Sr 186. 0 83.7 82.7 110. 0 145.0 89.9 221.0 188. 0 149.0 174.0
Rb 33.4 34. 1 34. 1 11.3 33.5 34.0 235 39.9 40.5 35.5
Ba 59.9 68.7 39.9 62.0 48. 1 71.5 176.0 113.0 98. 8 142.0
Th 0. 980 0.910 0.930 0.970 0. 810 1.010 0. 460 0. 394 0.482 0.296
Ta 1.29.0 1.320 1.190 1. 660 1. 130 1.370 0. 600 0. 533 0. 489 0.432
Nb 16.3 17.9 15.5 18.2 15.0 i7.0 8.5 8.8 10. 4 8.0
Zr 189. 0 187.0 141.0 254.0 163. 0 148.0 163.0 61.6 62.7 92.7
Hf 4.37 4.93 4.24 5.00 3.80 4.47 1.97 2.24 2.70 1. 82
Y 42.2 48.9 4.3 57.4 40.2 52. 1 23.9 25.4 33.4 26.0
La 10. 30 11. 60 8. 86 10. 30 7.70 10. 10 6.54 6. 84 7.81 6. 30
Ce 25.8 25.4 20. 1 24.3 20.3 21. 1 12.6 14.2 15.4 12.0
Nd 19.00 17. 30 16. 10 17. 60 16. 00 19. 90 10. 10 13. 80 14. 80 8. 12
Sm 5.48 5.61 5.31 6.72 4.92 5.90 3.34 3.74 4.59 3.37
Fu 1. 62 2.04 1.71 2.06 1.85 1.79 1.27 1. 39 1.94 1. 06
Th 1.22 1.29 1.27 1.71 1.04 1.39 0.71 1.02 0.993 0.852
Yb 5.16 5.42 5.22 6.19 5.19 5.61 2.00 2.52 3.36 2.31
Lu 0.734 0. 809 0.792 0.919 0. 743 0. 859 0. 402 0. 437 0. 555 0.428
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Table 2 Sm Nd and Rb Sr isotopic composition of basic lavas in Jigen area of Southwest Tianshan Mountains

B L1IBL L11B2" L11B3_1 L11B3 2 LIIH1® LI11H2 L14B3 L14B6
w(Sm)/ 107 ¢ 5.1890 7. 3580 5. 5040 4.8290 5.7040 6. 8270 3.1750 4.4540
w(Nd) /107 ° 16. 68 23. 64 17.73 15. 14 18.45 21. 60 10. 64 14. 49
g m/ NG 0. 18810 0. 18830 0. 18770 0. 19290 0. 18700 0. 19120 0. 18050 0. 18600

NG NG E£20) 0.512854 16 0.512862 11 0.512871£7  0.512976 19 0.512830%15 0.512918 £13  0.512932 0. 512950
("INd/™Nd),  0.512371 0.512379 0.512389 0.512481 0.512350 0.512427 0. 512469 0.512473

Eal 1) 4. 65 4. 80 5.00 6.79 4. 24 5.74 6.55 6. 63

w(Rb)/ 107 ° 2.358 4.119 1.981 1. 103 8. 046 6. 143 1. 687 1.710
w(Sr) /107 ° 103. 00 85.38 75. 69 79.75 107. 10 81.21 218. 50 247.90
STRbY *Sr 0. 066110 0. 139300 0. 075580 0. 039950 0. 216900 0.218500 0. 022290 0. 019920

85/ %08 ( 220 0.703701 £19 0.704691 £20 0.704361 £18 0.704175 120 0.704707 £18 0.705177 £18 0. 704442 £16 0. 704361 £20
(7S¢ ¥5r) , 0. 703332 0.703914 0. 703939 0. 703952 0. 703496 0. 703960 0.704318 0. 703250
(1) - 12.71 — 4.46 - 4.09 - 3.91 - 10.38 - 3.83 1.28 - 13.88

P (S "N g 0.1967, ("N PN = 0. 512638, €= 0. 00000654 Ma™ ', (Y Rb/ *Sr) gue= 0. 0847, (Y81 *Sr) = 0. 7047,
€= 0.0000142 Ma™'; = 2 Sm_Nd %50 25 0300 & .
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+4.24~ + 6.79 ZI0], 1 &(¢) ARG HEE K, 7 N_MORB HupJX, ZE eva( o) {i/h T FIE I N
—12.71~ + 1.28 2], i T - 3~ — 4 20, ¢  MORB, WA KA G FE h 22 8] 7 5 4 Haé 1)

MY Exa( ¢) 1 22 W IX BEFEME AR 250 ACUR T AR 5 45 (1) b
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