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Abstract: A high pressure metamorphic (HP) and ultrahigh pressure metamorphic (UHP) belt is exposed in Baxoi, Amdo and Pengco
areas along the middle— eastern Bangongco— Nujiang suture zone (BNSZ). However, the similar HP— UHP metamorphic rocks have
not discovered in the western section of BNSZ. In this paper, the authors first report the high—pressure granulite (probably retrograde
eclogite) at Dongco area in the western section of the BNSZ. Dongco high—pressure granulite occurs in lenticular, stratoid and massive
forms in plagioclase amphibolites and metamorphic gabbros. Based on the intensive study of petrology and mineralogical geochemistry,
the authors hold that the HP granulite was made up of the early mineral assemblage of garnet (Grt)+ clinopyroxene (Cpx) + plagioclase
(P]) (mostly saussuritized) and the late massive retrograde mineral assemblages amphibole (Hb)+ plagioclase (Pl). Garnets in high—pres-
sure granulites are surrounded by plagioclase which forms the corona. LA—ICP—MS zircon U—Pb dating yielded the age of original
rock from the high—pressure granulite of 254+ 2Ma, indicating that the opening time of Bangong Co—Nujiang River oceanic basin can
be traced to the Late Permian. Geological temperature pressure indicator shows that the temperature—pressure conditions of high—pres-
sure granulite phase are 780~900°C, 13~16kPa, while those of retrogressive metamorphic amphibolite phase are 430~480°C, 4.5~
5.2kPa, respectively, suggesting that the high—pressure granulites were most likely the product of granulite facies (even eclogite facies)
high pressure metamorphism of the Bangong Co—Nujiang River Tethyan oceanic crust. The discovery of Dongco high pressure granu-
lites shows that a high—pressure metamorphic belt might exist within the BNSZ, and might have been formed by the deep subduction
of the Bangong Co—Nujiang River Tethyan Ocean. Further study of the high—pressure granulites is of great significance for recogniz-
ing the deep subduction process, continent—continent collision orogeny and the tectonic evolution of BNSZ in the Tibetan Plateau.
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Fig. 1 Tectonic outline of the Tibetan Plateau (a) and simplified geological

map of Dongco ophiolite in Gerze County in Tibet (b)
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Fig. 2 Geological section of the high—pressure granulite in Dongco area
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Fig. 3 Photographs showing field characteristics of high—pressure granulite in Dongco area
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Fig. 4 Petrographic characteristics for high—pressure granulite in Dongco area
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Table 1 Mineral composition of HP—granulite

eSS 14DC-1-1  14DC-1-2 14DC-1-3 14DC-1-4 14DC-5-1 14DC-5-2 14DC-5-3 14DC-5-4 14DC-5-5
T ARTFAGH)
Sio, 39.20 40.22 38.82 40.29 38.65 37.50 36.40 38.45 38.74
Tio, 0.32 0.28 0.30 0.224 0.17 0.21 0.33 0.10 0.11
Al,O; 20.78 20.58 20.51 20.78 20.59 21.63 18.81 19.84 20.68
Cr,0, 0.04 0.01 0.05 0.00 0.08 0.00 0.04 0.00 0.02
FeO 22.95 22.47 22.37 22.66 23.28 23.02 19.31 22.05 21.56
MnO 0.94 0.92 0.88 0.95 0.73 0.95 0.81 0.70 1.42
MgO 6.00 5.96 5.90 5.93 6.09 437 4.08 5.66 3.82
Ca0 9.68 9.72 9.78 9.74 8.56 12.62 11.04 11.55 13.28
pes 99.91 100.18 98.57 100.57 98.14 100.29 90.82 98.35 99.63
Si 3.0258 3.0813  3.0335 30764  3.0363 29220  3.0841  3.0173  3.0207
Ti 0.0187 0.0163 00173  0.0129 00098 00121 00212  0.0059  0.0063
Al 1.8901 1.8582  1.8891  1.8706  1.9063 19861  1.8785  1.8352  1.9007
Cr 0.0022 0.0008  0.0028  0.0000  0.0052  0.0000  0.0028  0.0000  0.0012
Fe* 0.0780 0.0760  0.0742  0.0699  0.0577  0.0578  0.0485  0.1493  0.0800
Fe* 1.4034 1.3639 13879  1.3770 14717 14420 13195 12979  1.3258
Mn 0.0615 0.0600  0.0584  0.0615  0.0484  0.0628  0.0581  0.0464  0.0937
Mg 0.6900 0.6808  0.6876 06753  0.7135 05074 05147  0.6616  0.4440
Ca 0.8006 0.7978  0.8152 07970  0.7204  1.0537  1.0024 09709  1.1094
Ura 0.11 0.04 0.14 0.00 0.26 0.00 0.15 0.00 0.06
And 3.96 3.93 3.77 3.60 2.93 2.83 2.51 7.52 4.04
Pyr 23.35 23.45 23.32 23.20 24.15 16.55 17.78 22.23 14.94
Spe 2.08 2.07 1.98 2.1 1.64 2.05 2.01 1.56 3.15
Gro 23.02 2352 23.73 23.78 21.19 31.54 31.97 25.09 33.22
Alm 47.48 46.99 47.06 4731 49.82 47.03 4558 43.60 44.60
RY] RHA (P
Sio, 68.90 68.84 68.81 68.41 68.49 68.59 69.73 70.12 70.42
AlLO, 18.95 19.47 19.21 19.24 18.94 18.53 19.28 19.22 19.01
Ca0 0.04 0.04 0.01 0.03 0.03 0.02 0.02 0.06 0.04
Na,O 11.36 11.54 11.50 11.55 11.14 11.14 11.50 11.35 11.30
K;0 0.08 0.04 0.02 0.01 0.02 0.02 0.03 0.03 0.03
Si 3.0220 3.0036  3.0123  3.0060 3.0220  3.0357  3.0197  3.0274  3.0379
Al 0.9794 1.0012  0.9908  0.9963  0.9850  0.9663  0.9840 09780  0.9662
Ca 0.0018 0.0019  0.0006  0.0014  0.0014  0.0009  0.0010  0.0027  0.0018
Na 0.9659 0.9763  0.9758 009838  0.9531 009556  0.9654  0.9496  0.9447
K 0.0042 0.0019  0.0013  0.0003  0.0010  0.0010 00017  0.0015  0.0016
An 0.19 0.20 0.06 0.14 0.15 0.09 0.11 0.29 0.19
Ab 99.38 99.61 99.81 99.83 99.75 99.80 99.72 99.56 99.64
or 0.43 0.20 0.14 0.03 0.11 0.11 0.18 0.16 0.17

FeS%%'Y  14DC-1-1  14DC-1-2 14DC-1-3 14DC-1-4 14DC-5-1 14DC-5-2 14DC-5-3
T HRHEA (Cpx)
Sio, 4552 45.11 44.97 45.84 45.32 4371 45.43
TiO, 1.34 1.29 1.15 1.15 1.47 1.50 1.71
AlLO; 12.49 11.67 10.92 11.02 11.95 11.67 11.98
Cr,0, 0.06 0.03 0.02 0.03 0.02 0.07 0.05
FeO 14.44 14.60 14.43 14.62 13.87 13.13 13.85




4B R OM EORASAE  HEL W] —JEST T8 5 i 4 X 173 s PR PR 14 5 B 1611

21

KeShgmsS  14DC-1-1 14DC-1-2  14DC-1-3  14DC-1-4 14DC-5-1 14DC-5-2  14DC-5-3
W SRRIEA (Cpx)

MnO 0.08 0.03 0.13 0.10 0.06 0.11 0.04
MgO 11.26 11.23 11.15 11.18 10.89 11.10 11.06
CaO 11.55 12.00 12.05 12.08 12.06 11.04 11.77
Na,O 1.89 171 1.64 1.45 1.66 1.76 1.64
K.0 0.13 0.10 0.11 0.10 0.09 0.11 0.10
Si 1.7238 1.7300 1.7481 1.7591 1.7378 1.7299 1.7358
Al(iv) 0.2762 0.2701 0.2519 0.2409 0.2622 0.2701 0.2642
Al(vi) 0.2814 0.2576 0.2483 0.2575 0.2779 0.2740 0.2751
Ti 0.0381 0.0371 0.0335 0.0331 0.0423 0.0447 0.0492
Cr 0.0019 0.0008 0.0005 0.0008 0.0006 0.0021 0.0014
Fe* 0.0914 0.1039 0.0972 0.0491 0.0405 0.0677 0.0234
Fe* 0.3625 0.3603 0.3680 0.4184 0.4030 0.3646 0.4185
Mn 0.0026 0.0008 0.0043 0.0033 0.0019 0.0035 0.0014
Mg 0.6358 0.6452 0.6461 0.6394 0.6223 0.6548 0.6300
Ca 0.4687 0.4930 0.5018 0.4967 0.4957 0.4682 0.4818
Na 0.1384 0.1274 0.1237 0.1114 0.1236 0.1351 0.1213
K 0.0063 0.0049 0.0056 0.0049 0.0044 0.0056 0.0050
Wo 27.58 28.49 28.82 28.91 29.38 27.64 28.74
En 37.41 37.28 37.11 37.21 36.89 38.66 37.58
Fs 26.86 26.87 26.97 27.40 26.40 25.73 26.44
Ac 8.14 7.36 7.10 6.48 7.33 7.98 7.23
Jd 0.05 0.02 0.03 0.06 0.08 0.07 0.10

FeShgms  14DC-1-1 14DC-1-2  14DC-1-3 14DC-5-1 14DC-5-2  14DC-5-3
WY FAIN £ (Hb)

SiO, 49.69 45.22 44.63 47.44 45.14 50.33
TiO, 0.33 151 1.60 1.19 1.33 0.33
AlO; 4.33 11.68 12.03 9.53 13.05 3.87
FeO 9.98 14.17 13.55 14.64 14.25 16.71
MnO 0.09 0.04 0.08 0.14 0.15 0.23
MgO 12.07 10.96 11.37 12.30 10.99 12.21
CaO 20.83 11.79 11.94 12.70 13.08 12.49
Na,O 0.55 1.56 1.79 1.39 171 0.54
K0 0.03 0.13 0.11 0.10 0.10 0.04
Si 7.2883 6.6755 6.5850 6.8525 6.5081 7.5028
Al" 0.7117 1.3245 1.4150 1.1475 1.4919 0.4972
Al' 0.0363 0.7072 0.6771 0.4743 0.7260 0.1826
Ti 0.0363 0.1679 0.1777 0.1296 0.1447 0.0367
Fe* 0.6173 0.6240 0.5429 0.5897 0.5130 0.7976
Fe* 0.6070 1.1249 1.1290 1.1788 1.2052 1.2859
Mn 0.0108 0.0051 0.0096 0.0176 0.0182 0.0290
Mg 2.6391 2.4118 2.5018 2.6483 2.3620 2.7126
Ca 3.2731 1.8644 1.8873 1.9652 2.0204 1.9944
Na 0.1573 0.4462 0.5106 0.3879 0.4791 0.1555
K 0.0054 0.0243 0.0211 0.0188 0.0184 0.0082

TE AT A1 (Gre) FARDEAT (Cpx) A AT (HD) FIRHC AT (P BB T80 3L 126,23 FII 8 MR
JET S Rl
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Fig. 5 Maps of garnet in granulite and eclogitic facies (a) and composition of garnets (b)
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4 R R ORI e B G

SR BRI Al DX R RO A AR i (14DC—5) #E 47
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J R A (a0 ) Hh o Ao 2 5 7 0 ) 5% o A S
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Table 2 LA-ICP-MS zircon U-Th-Pb isotopic composition

of zircons for high—pressure granulite in Dongco area

s r/10° THU BOIE J5 WO RO | W /Ma

5 Pb Th U “Pb/*Pb 1o  *Pb/*U pPbPU 1o PPb®Pb 1o *'PbPU 1o *Pb/*U 1o
1 259 981 2104 0.47 01135 0.0218 0.4976 0.0734 0.0392 0.0013 1857 353 410 498 248 4.0
2 609 2699 3249 0.83 0.0610 0.0078 0.3275 0.0398 0.0402 0.0009 639 278 288 305 254 53
3 152 921 1881 0.49 0.0932 0.0280 0.2753 0.0808 0.0389 0.0013 1491 592 247 643 246 4.2
4 616 3242 4426 0.73 0.0840 0.0079 0.3485 0.0318 0.0323 0.0006 1294 183 304 239 205 39
5 150 878 1287 0.68 0.0335 0.0914 0.2311 0.1050 0.0398 0.0017 211 86.6 252 10
6 12196 96750 40081 241 0.0510 0.0018 0.2358 0.0093 0.0331 0.0005 239 75.0 215 7.6 210 33
7 4866 25642 15341 1.67 0.0469 0.0027 0.2618 0.0158 0.0403 0.0006  42.7 133 236 127 255 3.6
8 3115 16374 12866 1.27 0.0516 0.0028 0.2893 0.0159 0.0406 0.0005 265 91.7 258 125 256 3.2
9 2320 11436 11249 1.02 0.0569 0.0027 0.3090 0.0139 0.0395 0.0005 500 102 273 107 250 3.0
10 909 4273 5251 0.81 0.0489 0.0056 0.2657 0.0294 0.0408 0.0008 146 248 239 236 258 5.0
11 2865 14188 12695 1.12 0.0532 0.0023 0.2952 0.0130 0.0398 0.0004 345 981 263 102 252 25
12 479 2151 3375 0.64 0.0852 0.0106 0.4289 0.0478 0.0392 0.0009 1320 243 362 340 248 58
13 269 1238 2609 0.47 0.0734 0.0117 0.3584 0.0543 0.0394 0.0011 1026 327 311 406 249 48
14 259 1196 2204 0.54 0.0565 0.0129 0.3178 0.0668 0.0401 0.0014 472 450 280 514 253 44
15 1600 8390 7445 113 0.0583 0.0040 0.3120 0.0205 0.0393 0.0005 543 148 276 159 249 34
16 1370 6975 7370 0.95 0.0540 0.0050 0.2832 0.0266 0.0390 0.0006 372 207 253 211 246 3.9
17 8391 40446 29420 1.37 0.0488 0.0016 0.2766 0.0089 0.0411 0.0004 139 77.8 248 7.1 260 22
18 2265 10909 11053 0.99 0.0509 0.0027 0.2797 0.0148 0.0400 0.0005 235 124 250 11.7 253 3.0
19 12722 60687 39070 1.55 0.0512 0.0016 0.2871 0.0090 0.0406 0.0004 256 722 256 7.1 256 2.7
20 2061 9738 9786 1.00 0.0595 0.0031 0.3247 0.0168 0.0398 0.0005 583 115 286 129 251 3.2
21 712 3240 4264 0.76 0.0534 0.0073 0.2723 0.0384 0.0399 0.0008 346 116 245 307 252 52
22 633 3333 3661 091 0.0587 0.0095 0.2730 0.0410 0.0401 0.0010 554 361 245 327 253 41
23 2436 11799 11622 1.02 0.0484 0.0021 0.2719 0.0123 0.0406 0.0005 117 102 244 9.8 257 33
24 2951 14463 10923 1.32 0.0547 0.0034 0.3001 0.0183 0.0405 0.0006 398 139 266 143 256 3.6
25 4862 24071 23786 1.01 0.0484 0.0020 0.2712 0.0112 0.0406 0.0004 120 100 244 8.9 257 25
26 2062 9882 10733 0.92 0.0481 0.0027 0.2639 0.0141 0.0406 0.0005 106 126 238 113 256 29
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Fig. 6 Cathodoluminescence images showing the internal structures of the

analyzed zircon grains from sample (14DC—-5) (a) and concordia plots of

representative zircon grains of the Dongco high—pressure granulite
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