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2
Fig.2 Field features of the Liiliang Mountain basaltic rocks
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Table 1 Chemical compositions of the Liiliang Mountain basaltic rocks

e 30-12. 30-13. 30-14. 30-20 30-23 99Y-418 99Y-423 99Y-424 99Y-414 99Y-415 30-15. 30-16. 99Y-426
BH BE e BE BE BE BE BE Ba  BRE ESRS Efs Efs ERs

Si0, 50.04 4945 503 51.05 51.18  49.80 51.06 50.51 50.73 5082 4922 S51.02 48.04
TiO, 0.79 1.03 098 0.96 1.2 0.98 0.80 0.91 0.64 0.73 1.09 1.18 0.96
ALO; 1323 1136 12.83 1321 13.19 13.58 13.47 13.77 13.61 13.00 1511 13.03 1941
Fe;05 4.82 3.02 44 315 34 4.07 3.49 2.66 3.48 3.74 5.21 3.52 3.87
FeO 8.32 2.64 10.18  7.89 895 10.20 9.25 8.96 8.33 881 10.23 9.32 6.00
MnO 0.2 01 021 017 0.24 0.21 0.18 0.17 0.19 0.20 0.21 0.22 0.20
MgO 6.98 74 621 794 6.46 6.67 722 7.69 7.92 7.50 5.55 6.43 5.13
CaO 10.6 88 999 832 9.1 8.04 9.32 8.56 10.57 10.01 9.76 9.72 8.93
Na,O 1.36 321 123 353 2.72 3.12 2.14 2.61 2.39 2.58 1.54 1.87 4.15
K.O 0.14 432 02 005 0.1 0.12 0.18 0.53 0.19 0.22 0.09 0.03 1.06
P,Os 0.08 137 0.1 0.1 0.14 0.07 0.06 <0.05 <0.05 0.05 0.1 0.11 0.07
H,0" 2.89 6.73 3.1 3 3.79 2.68 3.13

LOI 2.14 1.44 23 2,66 2.62 1.59 1.57 1.48 1.39 1.53 1.16 248 1.23
Total 99.45 9944 9974 9937 10047 9845 98.74 98.85 99.44 99.19  100.8 99.58  98.99
[Mg] 0.45 0.73 037 050 0.41 0.39 0.43 0.46 0.48 0.45 0.35 0.40 0.45
La 299 3358 398 374 478 4.12 323 2.31 249 3.18 4.09 426 1821
Ce 6.3 560.4 8.6 878 1044 9.94 7.66 6.60 6.07 7.30 8.62 9.66  40.48
Pr 094 62.78 123 1.4 1.59 1.31 1.00 1.00 0.78 0.94 1.31 1.52 4.85
Nd 441 2176 561 6.78 7.28 6.21 4.70 5.13 3.71 4.82 6.2 7.37  20.06
Sm 156 3631 192 241 2.38 223 1.67 2.10 1.25 1.50 22 261 437
Eu 0.61 6.66 073 074 0.88 0.78 0.57 0.76 0.52 0.61 0.77 0.9 1.31
Gd 195 1598 232 274 2.75 2.90 2.16 2.75 1.66 2.19 2.7 3.04 4.06
Tb 0.44 1.93 05 0.62 0.56 0.57 0.43 0.55 0.38 0.46 0.6 0.66 0.64
Dy 2.65 9.69 298 3.8 3.19 4.01 3.12 4.17 2.62 3.02 3.63 4.02 3.70
Ho 0.56 1.85 063 0.72 0.65 0.89 0.71 0.92 0.59 0.66 0.75 0.78 0.79
Er 1.63 492 178 216 1.82 2.53 2.00 2.65 1.64 1.80 2.23 225 1.94
Tm 0.28 032 032 036 0.31 0.39 0.32 0.41 0.26 0.30 0.38 0.37 0.28
Yb 1.84 1.88 195 247 1.9 2.71 2.28 2.90 1.86 2.07 2.61 2.38 1.84
Lu 0.29 028 032 037 0.29 0.47 0.40 0.53 0.31 0.36 04 0.37 0.31
[La/Celx 1.23 156 120 1.1 1.19 1.08 1.10 091 1.07 113 1.23 1.15 1.17
[La/Sm]y 1.18 570 128  0.96 1.24 L.14 1.19 0.68 1.23 1.31 1.15 1.0l 2.57
[Sm/Yb]y 1.07 11813 135 1.00 1.66 1.01 0.94 0.53 0.89 1.02 1.04 1.18 6.55
Y 1996 3327 25.09 2536 2823 28.28 23.34 30.02 19.38 2177 2818 27.75  22.63
Sc 347 10.78 40.69 31.86 36.08 37.62 324

Rb 8 194 7 3 4 4.1 6.9 16 73 5.5 6 2 19
Sr 105 1005 93 98 117 83 172 252 109 136 81 80 1404
Ba 77 1297 54 36 38 55 75 272 62 68 45 23.4 440
Zr 4 283 19 47 46 45 37 44 31 37 21 43 48
Nb 4 23 3 5 5 5.8 3.2 1.6 5.7 3.9 5 5 10
Ta 0.95 092 035 037 0.29 0.5 0.2 0.1 1.0 0.4 0.3 0.33 0.6
U 0.19 128 027 0.13 0.08 0.4 0.1 0.1 03 0.2 0.39 0.21 0.3
Th 033 62 048 034 0.43 0.6 0.3 0.2 1.1 0.4 0.5 0.46 2.8
Hf 22 5.6 0.7 0.7 0.79 24 1.9 2.2 15 1.8 0.54 0.85 2.8
v 224 9 247 192 208 399 364 330 324 332 275 205 237
Cr 75 451 81 63 21 68 92 59 149 73 6 66 15
Ni 83 80 61 68 42 56 62 60 66 62 53 58 12
Co 45 17 46 42 43 43 40 42 37 38 49 46 22

La Ce Nd Rb Ba Sr Ni Zr ICP—AES FeO
K,O ICP—-MS % 107
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Table 2 Sr and Nd isotopic compositions of ultrabasic rocks and basic
volcanic rocks from the North Qaidam Mountains
v b sy o Rb Sr *Rb 8781 Sm Nd “7Sm Nd
ﬁnn“:‘r‘ HE '{ll.ﬁ (106) (106) Sssr Sﬁsr +2¢ (10-6) (10-6) 144Nd 144Nd t2¢ SNd(t)
99Y414 MEZE HEWL 7408 110.90  0.1978 0.707083 25 1.284 3.405  0.2281 0.512999 10 4.0
99Y415 MEZE HKPWL 6.095 141.70  0.2913 0.708092 23 1.472 4.696  0.1872 0.512793 11 4.0
99Y418A 4&FE L 3.997 81.85  0.1462 0.706498 21 2372 5864  0.2409 0.513076 9 4.2
99Y423 B /Bl 6735 16930 0.1187 0.706204 24 1.598 4613 02177 0512944 9 39
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Recognition of Neoproterozoic ophiolite on the northern margin
of the Qaidam basin evidence of the breakup of Rodinia

YANG Jingsui SHI Rendeng WU Cailai CHEN Songyong
Key Laboratory for Continental Dynamics of MLR Institute of Geology
Chinese Academy of Geological Sciences Beijing 100037 China

Abstract A Neoproterozoic ophiolite was recognized in the Tanjianshan Group in the vicinity of the Iqa River and Liiliang
Mountain on the northern margin of the Qaidam basin. The ophiolite consists of ancient oceanic crustal rocks such as basaltic
pillow lavas a sheeted dike swarm and gabbros with MORB and island—arc basalt predominating. The metamorphism is
generally of amphibolite facies. It has a Rb—Sr isochron age of 768+39 Ma and a Sm—Nd isochron age of 780% 22 Ma. The
rocks are different from typical island arc volcanic rocks of the Ordovician Tanjianshan Group  ~500 Ma BP . The latter
mainly contains intermediate—basic lavas and tuffs and only underwent weak greenschist facies metamorphism while the former
is comparable in composition to the North Qaidam eclogite and has the same age 750—800 Ma as the protolith of eclogite.
Therefore the Liiliang Mountain submarine basaltic rock is probably the protolith of eclogite. The Neoproterozoic ophiolite o-
ceanic basin in the Qilian area formed on the basis of a breakup of Rodinia at ~800—750 Ma BP.

Key words ophiolite Neoproterozoic; Lilliang Mountain  Qilian Mountain northern margin of the Qaidam basin = Qing-

hai—Tibet Plateau



