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Fig.1 Geological sketch map of the Zhahe area

Wsl—Prepaleozoic metamorphic rock ; WCPca—Carboniferous— Permian marbleization— limestone; WP.rs—Middle

Permian siliceous rock ; WPTmv—Permian—Triassic spilite— keratophyreic rock; T-v—Middle Triassic gabbro;

TB—Upper Triassic Bayan Har Shan group; T;B—Upper Triassic Batang group; T;K—Upper Triassic Kenan group;

N—-Q-Neogene—Quarternary; K; 6 o—Early Cretaceous tonalite; * —sampling site
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Table 1 SHRIMP U-Pb data of zircons from the Zhahe gabbro

6}*}1 U Th 206Pb* 206Pbc 206Pb* 207Pb* 207Pb 206Pb/238U
Th/U +% +% +% tl o
P 10t 10 /10 /107 Jat§) AU /%Pb (Ma)
1.1 1807 305 0.17 58.1 024 003741 1.5  0.2558 23 005158 130 236.4 435
21 4802 1284 028 1580  0.05  0.03838 1.5  0.2691 1.7 005136 0.76 2423 435
31 4138 1048 026 1380 004 003878 1.5 0.2731 1.7 005146 0.82 245.1 435
41 2517 511 0.21 80.6 012 003722 1.5 0.2591 20 005147 1.10 235.5 435
51 1828 337 0.19 58.0 0.11 003688 1.5 0.2634 25 0.05264 1.90 233.6 435
6.1 3577 990 029 1190 014 003857 1.5  0.2695 21 0.05188 092 243.7 435
71 5710 2335 042 1960 008 004001 1.5 02792 1.7 005130 0.70 252.8 +3.6
81 2718 630 0.24 88.8 0.14 003802 1.5 0.2653 20 005178 1.10 240.2 435
91 4722 1554 034 1620 008 003993 1.5  0.279 1.8 005132 0.76 2522 +3.6
10.1 2110 390 0.19 69.1 039 003808 1.5  0.261 26 0.05295 1.20 240.3 435
11.1 1957 347 0.18 62.8 0.10 003736 1.5  0.2653 21 005239  1.20 236.3 435
121 5580 2436 0.45 186.0 004 003893 15 0276 1.7 005183 0.72 2458 435

7 :2Pbe (1072) K3 2P 7 & 2%Pb (1 H 43 He ;. Pb N S G A 5 35 38 45 2Pb &G IE
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Fig.3 SHRIMP U— Pb concordia diagram of zircons (a) from the Zhahe gabbro
and its histogram (b)
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Fig.4 TAS diagram (a) and AFM diagram (b) for the Zhahe gabbro
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Table 2 Major element(107) and trace element(10~) contents of the Zhahe gabbro
f¥ “% SiOz TiOz Ale3 FBzO3 FeO MnO MgO CaO NazO Kzo Psz J;% 9‘:% E'\ E Mg#
1b 4382 0086 1146 486 704 0206 1661 10.87 132 0224 0.058 25 99.05  0.65
2b 449 0078 1734 398 6.62 0.18 739  13.63 1.5 008 0063 302 9853 0.46
3b 4456 0051 1724  3.55 6.9 0222 1067 1232 148 0281 0055 24 99.73  0.55
4b 43388 0752 1695  3.38 558  0.164 997 1423 136 009 0052 332 9973 0.58
5b 4454 009 17.74  3.56 8.98  0.246 7.4 1168 159 0125 0053 274 9874 0.39
6b 4448 013 1723 345 1106 0367 858 1027 1.1 0446 0034 194 9909 0.38
FS La ce Pr Nd Sm BEu Gd Tb Dy Ho Er Tm Yb Lu ZREE (La/Yblx (Gd/Yb)x & Eu
b 097 256 025 068 021 0.14 027 005 028 0.06 0.18 0.03 016 003 587 435 1.40 1.94
2b 21 391 05 174 055 026 058 011 073 0.16 046 007 045 007 11.69 335 1.07 1.50
3b 227 404 053 176 048 038 0.56 0.11 066 0.15 04 006 037 006 11.83 4.40 1.25 2.41
4 08 1.1 0.14 078 031 0.19 035 007 044 009 024 004 02 003 478 287 1.45 1.89
5b 075 166 029 158 0.66 0.52 0.86 0.17 1.03 021 0.58 009 049 0.07 8.96 1.10 1.45 2.28
6b 224 463 068 318 1 09 123 024 142 029 083 0.13 075 011 17.63 214 136 1.67
5 Cr Co Ni \ Sc Y Rb Sr Ba Nb Ta Zr Hf U Th Pb
1b 180 846 936 108 419 206 41 615 835 107 011 58 02 045 088 95
2b 206 307 421 133 481 418 3.5 172 352 144 014 261 08 024 106 7.1
3b 286 36 412 137 502 436 5.8 135 100 137 012 106 03 031 099 65
4b 288 319 429 149 586 552 24 14 335 247 017 61 03 014 108 91
5b 161 387 252 196 755 838 4 154 567 117 011 81 04 016 077 74
6b 959 381 162 38 611 761 114 137 192 283 03 167 0.7 03 12 73

I . Mg*=Mg/(Mg+Fe*),

JLER Nb ., Ta Zr Hf B F AL, HARGIE /N 7R
TG R D A M A ofE 1k ok X B (] 5—-b) | Rb \Sr,
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% 45 b o AR L A BV B bR AR TR BE RN Y
Nb 5%, W7 A K I 55 & AN [R] A0 b 4 43
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Fig.5 Chondrite normalized REE distruibution pattern (a) and primitive mantle—

normalized trace elements digrams (b) for the Zhahe gabbro(normalized data)
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a—ATK diagram®; | —mid—ocean ridge basalt; [l —continental rift basalt; Il —orogenic basalt and andesite ;

b—TFeO—MgO—ALO; diagram™: [ —mid— ocean ridge or ocean floor; Il —ocean island; lll —continent; IV —spreading

central island; V —orogenic belt. c=2Nb—Zr/4-Y diagram™:A I +A Il ~intraplate basalt; B—enriched mid— ocean ridge

basalt; A Il +C—intraplate tholeiite basalt; D—normal mid—ocean ridge basalt
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Zircon SHRIMP U-Pb dating and lithogeochemistry of gabbro from the
ophiolite in southern Qinghai Province

DUAN Qi—fa"?, WANG Jian—xiong’, BAI Yun—shan’, YAO Hua—zhou’, HE Long—qing’,
ZHANG Ke—xin"’, KOU Xiao—hu'"’, LI Jun*

(1. Faculty of Earth Sciences, China University of Geosciences, Wuhan 430074, Hubei, China;2. Yichang Institute of Geology and Mineral
Resources, Yichang 443003, Hubei, China;3. State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences,
Wuhan 430074, Hubei, China;4. Hubei Institute of Geophysical Exploration Technology, Wiuhan 430056, Hubei, China)

Abstract ; Ophiolites occur as lenses or slices within the Late Triassic metamophic sedimentary rocks in southern
Qinghai Province, where no research work has been done before. The gabbro exposed in the Chaggur area is a
unit of the ophiolite and belongs to the low—K tholeiitic series. The SHRIMP U— Pb age of zircons from gabrro
is  (239.813.1)Ma, suggesting that the re—spreading time of the Bayanhar ocean was most likely at the early stage
of Middle Triassic. The gabrro is characterized by high MgO, ALO; and low K,O, TiO,. All rock samples have
low REE abundances and show similar REE distribution patterns characterized by slight LREE enrichment with
very distinct positive Eu anomalies. (La/Yb)y ratios are 1.10~ 4.40, whereas & Eu values are 1.50~ 2.41. The
samples are enriched in large ion lithophile elements (LILE) and depleted in Nb, Zr and Ti in the trace spider
diagram, implying that the magma source was affected by input of some components from the subduction zone. It
is thus considered that lithogeochemistry of the Chaggur gabrro was characterized by intraplate and arc volcanic
rocks, and hence the gabrro was formed in a back—arc basin setting and should belong to the western segment of
the Garzé—Litang ophiolite mélange.

Key words:SHRIMP U —Pb zircon dating; lithogeochemistry; gabbro; Middle Triassic; back — arc basin;

Qinghai Province
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