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Zircon SHRIMP U-Pb dating and geochemistry of the Rangnianggongba gabbro
in Yushu area, Qinghai Province

YONG Yong, CHEN Wen, ZHANG Yan and LIU Xin-yu
(Institute of Geology, Chinese Academy of Geological Science, Beijing 100037, China)

Abstract: The Yushu ophiolite mélange, which has preserved important record concerning the evolution of the
Palo-Tethys Ocean, is mainly composed of pillow basalts, diabases, gabrros and ultramafic rocks. The zircon
SHRIMP U-Pb age of Rangnianggongba gabbro in this mélange is 258.4 +2.9 Ma, suggesting that the em-
placement age of the rock is Late Permian. Petrologic and geochemical studies suggest that the gabbro is alkaline
and has characteristics of high Ti and Fe. All the rock samples have relatively high REE abundances, and are
enriched in LREE [(La/Yb)nx=5.09~5.52]. The rock is enriched in large ion lithophile elements (LILE:
Rb, Ba, Th, K) and some high field strength elements (HFSE: Nb, Ta, Zr, Hf). These data indicate that the
Rangnianggongba gabbro was derived mainly from the enriched mantle. According to geochemical characteris-
tics, the authors have concluded that the gabbro was formed in an oceanic island setting. The age dating and
geochemical data indicate that an oceanic crust was already existent at least in the Late Permian. Moreover, the
existence of large-scale Paleozoic Plume activities on the southwest margin of Yangtze block has been extensively
reported. It is considered that the emplacement of the Rangnianggongba gabbro was related probably to activities
of the Plume.
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Fig. 1 Geological map of Yushu area after Pan Guitang et al. 2004
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Fig. 2 Geological sketch map of the Rangnianggongba gabbro after No. 2 Regional Geological Surveying Party of Qinghai

Province 1986 Xi' an Institute of Geology and Mineral Resourses 2006
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Table 1 SHRIMP U-Pb data of zircons from the Rangnianggongba gabbro
wp % wg 107° Ma
ThU 2P}’
ZlJ()PbQ U Th Z[)7Pb * 2[)()Pbr‘~' + 9% 2[)71:)bx 235U + 9% 2(]()PbX ZSSU + 9% ZI)GP]J * Z38U +9
Jo4113.1 0.58 3293 6972 2.19 112.5 0.0774 1.9 0.42 2.5 0.0395 1.7 250.0 4.1
J04113.2 =0.01 1733 3094 1.85 59.1 0.0619 3.7 0.34 4.1 0.0397 1.7 251.0 4.2
J04113.3 0.19 2553 8771 3.55 89.4 0.0592 2.3 0.33 2.9 0.040 7 1.7 257.1 4.3
J04113.4 0.09 2076 4957 2.47 75.5 0.072 1 4.3 0.42 4.7 0.0423 1.7 266.9 4.6
J04113.5 0.03 2047 7170 3.62 72.4 0.059 6 2.4 0.34 3.0 0.0411 1.7 259.9 4.3
J04113.6 0.26 3009 6602 2.22 102.4 0.061 1 2.5 0.33 3.0 0.038 8 1.7 245.1 4.0
J04113.7 0.18 6314 8058 1.32 222.5 0.056 8 1.4 0.32 2.2 0.0410 1.7 258.7 4.2
J04113.8 0.49 2595 6540 2.60 92.8 0.0533 4.0 0.30 4.4 0.0414 1.7 261.7 4.3
J04113.9 0.07 2080 5083 2.53 75.3 0.0594 3.9 0.34 4.3 0.042 1 1.7 265.8 4.4
J04113.10 0.60 3078 9738 3.27 108.2 0.062 6 3.3 0.35 3.7 0.040 7 1.7 257.1 4.2
J04113.11 1.56 4244 9021 2.20 163.8 0.076 3 3.4 0.47 3.8 0.044 2 1.7 279.0 4.5
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Table 2 Major elements wg %

Wwg %

and trace elements

wp 107¢ analytical results of the Rangnianggongba

gabbro
S0960 S0961 S0962 80963 80964
SiO, 48.90 47.74 46.33 46.16 47.83
TiO, 2.58 2.52 2.74 2.71 2.67
ALO; 15.86 14.35 14.05 12.26 14.97
Fe,05 11.20 12.57 13.85 15.37 12.81
MnO 0.16 0.19 0.21 0.22 0.17
MgO 4.35 6.04 7.22 7.30 4.58
Ca0 9.79 9.97 8.7 10.18 10.01
Na,O 3.24 2.95 3.14 2.57 3.11
K,O 1.33 0.87 0.80 0.55 0.99
P,0s 0.44 0.42 0.50 0.44 0.49
LIO 1.58 1.83 1.90 1.72 1.84
Total 99.43 99.45 99.44 99.48 99.47
FeO 8.05 8.80 9.15 10.60 8.65
Mg* 43.5 48.8 50.8 48.5 41.5
La 23.8 22.6 26.4 23.2 24.3
Ce 50.7 49.1 55.7 48.6 53.5
Pr 6.30 6.14 7.15 6.41 6.69
Nd 30.0 27.9 33.2 29.7 30.9
Sm 6.21 5.81 6.87 6.29 6.74
Eu 2.31 2.01 2.10 2.05 2.19
Gd 5.88 5.78 6.25 5.62 6.16
Th 1.05 1.02 1.15 1.09 1.08
Dy 5.94 5.67 6.42 6.04 6.23
Ho 1.22 1.14 1.31 1.27 1.22
Er 3.38 3.13 3.66 3.45 3.36
Tm 0.510 0.453 0.511 0.488 0.488
Yh 3.03 2.85 3.16 3.07 2.97
Lu 0.431 0.415 0.463 0.463 0.431
SREE 140.8 134.0 154.3 137.7 146.3
La Yby 5.30 5.35 5.63 5.09 5.52
La Sm n  2.41 2.45 2.42 2.32 2.27
Tb Yb y  1.53 1.58 1.60 1.57 1.60
Li 15.6 19.1 17.0 14.5 12.8
Be 1.74 0.561 0.744 0.917 0.847
Sc 33.6 38.1 35.2 43.0 32.8
\ 389 429 361 424 449
Cr 54 97.5 151 177 58.1
Co 40.3 46.2 49.0 56.3 41.9
Ni 50.8 93.6 101 106 55.9
Cu 157 152 133 146 152
Zn 114 109 113 128 125
Ga 24 21.3 20.5 19.2 21.9
Rb 43.5 24.6 22.6 17.5 32
Sr 472 357 298 316 398
Y 31.9 28.8 31.5 31 30.3
Nb 19.1 16.9 19.2 17.8 18.5
Mo 1.01 0.837 0.454 0.689 0.791
cd 0.173 0.149 0.092 0.134 0.155
In 0.064 0.084 0.09 0.095 0.08
Sh 0.224 1.7 1.05 0.864 0.721
Cs 2.53 0.457 0.645 1.46 2.22
Ba 372 265 282 214 291
Ta 1.34 1.18 1.38 1.26 1.31
w 0.447 0.551 0.535 0.465 0.353
Tl 0.114 0.063 0.056 0.049 0.089
Pb 4.41 3.24 3.13 3.41 4.12
Bi 0.018 0.011 0.013 0.013 0.019
Th 3.59 3.02 3.59 3.46 3.41
U 0.953 0.821 0.945 0.896 0.852
Zr 345 311 357 335 317
Hf 8.26 6.9 8.51 7.89 7.66

=5.09 ~5.52
La Sm =2.27~2.45
Tbh Yb y=1.53~1.60
Eu 6a

Rb Ba Th K U Th K
Nb Ta Zr Hf
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Fig. 5 TAS diagram of the Rangnianggongba gabbro after Cox et al. 1979 Le Bas et al. 1986
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Fig. 6 Chondrite-normalized REE patterns a and primitive mantle PM -normalized spider diagram b for the
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