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The Early Cretaceous granodiorites in the Aweng Co area, Tibet: Evidence for
the subduction of the Bangong Co—Nujiang River oceanic crust to the south

YIN Tao, LI Wei, YIN Xianke,ZHANG Wei, YUAN Huayun, PEI Yalun
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Abstract: This paper reports zircon U—Pb data of major and trace elements for the granodiorites from the Aweng Co area in
northern Lhasa block. Zircon LA—ICP—MS U-Pb dating of granodiorite yiclded an age of 163.3+1.7 Ma, suggesting that the
intruded rocks were formed in late Early Cretaceous period. Geochemical studies show that Aweng Co granodiorites have typical
geochemical characteristics similar to the magnesian andesite/diorite (MA). They are characterized by high Mg" values (45.42~
54.29) and low TFeO/MgO ratios (1.58~2.26). They are enriched in LREE in the chondrite—normalized REE patterns, and are
enriched in large ion lithophile elements (LILEs) and depleted in high field strength elements (HFSEs). Geochemical features of the
Aweng Co magnesian granodiorites are considered to have been generated by the southward subduction of Bangong Co— Nujiang

River oceanic lithosphere, and can be genetically regarded as resulting from partial melting of dewatered and subducted oceanic
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crust melts, which had been metasomatized by mantle peridotite under the condition of oceanic crust subduction. These results

provide direct petrologic evidence of the intruded rocks for the southward subduction of the Bangong Co—Nujiang River Ocean.
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Fig.1 Simplified geological map of the Aweng Co—Yanhu region, Tibet and sampling locations
a— Geological sketch map of tectonic outline of the Tibetan Plateau(JSSZ = Jinsha jiang suture zone; LSSZ = Longmu Co—Shuanghu suture zone;

BNSZ = Bangong Co —Nujiang River Suture Zone; SNMZ =Shiquan River—Nam Co mélange zone; LMF = Luobadui—Milashan fault;

1YZSZ = Indus—Yarlung Zangbo suture zone, after Zhu et al., 2013 ) ;b—Geological map of the study area
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Table 1 LA—ICP—MS zircon U—Pb dating results of the Aweng Co granodiorites

_ B0 WU [F) 7 2K EUAE RIFR/ Ma

U Th Po/U 1o YPBAPU 1o Pb/Pb  Io Po/U 1o Pb/PU 1o *Pb/*U o
SamlePM202TW2

1 395 188 116 0.62 0.0175 0.0004 0.1106 0.0082 0.0469 0.0041 112 2 106 7 56 187
2 6.75 307 211 0.69 0.0181 0.0004 0.1325 0.0091 0.0543 0.0041 116 2 126 8 389 166
3 9.15 403 317 0.79 0.0179 0.0003 0.1201 0.0076 0.0483  0.0030 115 2 115 7 122 131
4 359 155 116 0.75 0.0185 0.0004 0.1161 0.0084 0.0474 0.0040 118 3 112 8 78 183
5 523 249 151 0.61 0.0175 0.0003 0.1077 0.0083 0.0444 0.0036 112 2 104 8 error  error
7 4.77 214 135 0.63 0.0183 0.0004 0.1264 0.0086 0.0514 0.0044 117 2 121 8 261 200
8 11.75 493 427 0.87 0.0187 0.0003 0.1270 0.0071 0.0499  0.0030 120 2 121 6 191 143
9 1445 715 341 048 0.0176 0.0002 0.1063 0.0056 0.0437 0.0023 112 1 103 5 €ITor  error
10 549 255 150 0.59 0.0178 0.0003 0.1131 0.0076 0.0467 0.0033 114 2 109 7 35 163
12 560 25 108 432 0.0192 0.0004 0.1286 0.0096 0.0496 0.0040 122 2 123 9 176 191
13 6.58 297 186 0.63 0.0189 0.0004 0.1221 0.0082 0.0469 0.0034 121 3 117 7 43 163
14 597 273 185 0.68 0.0182 0.0004 0.1169 0.0099 0.0458 0.0037 116 2 112 9  error  error
15  3.46 163 81.4 0.50 0.0186 0.0004 0.1121 0.0120 0.0448 0.0051 119 3 108 11 error  error
17 552 260 191 0.73 0.0170 0.0004 0.1088 0.0074 0.0471 0.0035 109 2 105 7 54 167
18 10.11 439 382 0.87 0.0177 0.0003 0.1090 0.0069 0.0448 0.0029 113 2 105 6  error  error
19 549 266 156 0.59 0.0168 0.0003 0.1040 0.0068 0.0463 0.0034 107 2 100 6 9 180
20 7.58 344 241 0.70 0.0174 0.0003 0.1149 0.0080 0.0492 0.0038 111 2 110 7 167 165
21 391 187 118 0.63 0.0172 0.0003 0.1242 0.0099 0.0529 0.0046 110 2 119 9 324 193
23 383 176 121 0.69 0.0179 0.0003 0.1184 0.0108 0.0494 0.0050 115 2 114 10 169 222
24 6.81 286 244 0.85 0.0187 0.0003 0.1359 0.0105 0.0535 0.0044 119 2 129 9 350 185
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Fig. 2 Zircon CL images for microbeam analyzed spot with apparent U—Pb ages of the Aweng Co granodiorites
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Table 2 Major elements (% )and trace elements (10°)compositions of the Aweng Co granodiorites
RS PM202ZH9 PM202ZH10 PM202ZH11 PM202ZH12 PM202ZH13 PM202ZH14 PM202ZH15 PM202ZH16
FEmAafr  fERAKE  ERAKE KNS ERIKE KNS RS KNS (RS
SiO, 65.77 65.06 67.08 66.53 67.72 65.30 69.85 68.27
TiO. 0.54 0.57 0.53 0.43 0.43 0.55 0.31 0.39
ALO; 15.46 15.31 14.08 15.24 15.44 15.10 15.39 15.01
Fe.O; 1.98 2.17 1.99 1.98 2.02 2.58 1.27 1.44
FeO 1.81 2.01 2.01 1.48 1.34 1.53 1.16 1.44
MnO 0.10 0.10 0.11 0.08 0.09 0.10 0.07 0.07
MgO 2.40 2.62 2.45 2.02 1.63 2.30 1.07 1.71
CaO 4.13 4.14 3.46 3.67 3.65 4.50 3.36 3.36
Na,O 3.99 3.94 3.63 4.00 4.07 3.81 4.01 3.78
K.O 2.38 2.11 2.45 2.49 2.30 2.02 2.38 2.80
P,Os 0.18 0.22 0.18 0.16 0.17 0.21 0.11 0.13
HO" 0.45 0.60 0.93 0.24 0.37 0.44 0.48 0.27
H.O™ 0.29 0.24 0.21 0.17 0.10 0.19 0.09 0.24
Total 99.47 99.08 99.10 98.49 99.34 98.61 99.55 98.92
Na,O+K,O 6.37 6.05 6.08 6.49 6.38 5.83 6.39 6.58
K:0/Na,O 0.60 0.54 0.68 0.62 0.57 0.53 0.59 0.74
FeO'/MgO 1.58 1.59 1.63 1.71 2.06 1.79 2.26 1.69
A/CNK 0.93 0.94 0.94 0.96 0.97 0.91 1.01 0.98
Mg 54.29 54.16 53.48 52.50 47.86 51.54 45.42 52.66
Li 40.88 32.60 37.19 42.89 48.13 35.73 36.48 24.02
Be 1.70 1.42 1.37 1.61 1.59 1.54 1.57 1.42
Cu 6.93 8.13 9.33 8.43 10.03 10.03 16.42 10.03
A\ 85.12 88.55 85.02 66.97 68.89 80.28 49.43 60.42
Cr 60.55 63.49 65.05 48.51 34.13 42.74 26.69 43.72
Co 25.76 22.44 25.55 24.45 22.14 22.44 28.07 23.95
Ni 23.64 27.80 26.17 18.07 11.58 16.85 591 15.74
Rb 79.84 47.75 87.89 90.26 88.86 75.54 100.40 80.81
Y 22.93 17.73 22.84 16.96 19.22 16.35 12.66 16.68
Zr 153.76 157.58 152.36 128.55 152.36 141.71 134.08 131.16
Nb 14.48 13.68 15.81 14.41 14.34 11.69 10.48 15.72
Cs 4.83 1.71 1.58 4.78 3.21 2.26 5.10 2.13
La 35.74 39.44 33.18 30.94 29.67 26.43 24.13 26.69
Ce 46.57 54.02 50.02 46.00 44.15 40.03 36.07 42.78
Pr 7.52 7.32 7.99 6.10 6.09 5.50 4.94 5.74
Nd 28.22 25.86 24.65 21.84 23.00 20.60 17.40 20.88
Sm 5.16 4.30 5.16 3.81 4.22 3.62 2.86 3.77
Eu 1.26 0.93 1.23 2.19 2.01 1.12 1.26 1.31
Gd 3.78 342 3.69 3.03 3.35 2.71 2.44 2.69
Tb 0.87 0.67 0.78 0.64 0.71 0.61 0.47 0.62
Dy 5.12 3.88 4.39 3.67 4.05 3.49 243 3.60
Ho 0.95 0.72 0.93 0.69 0.75 0.65 0.45 0.70
Er 2.80 2.16 2.81 2.06 2.29 1.97 1.48 2.00
Tm 0.36 0.27 0.36 0.29 0.32 0.26 0.21 0.27
Yb 2.57 1.89 2.70 2.49 2.68 1.96 1.64 2.06
Lu 0.40 0.28 0.44 0.54 0.54 0.32 0.32 0.35
Hf 4.42 3.74 4.32 3.35 4.42 3.25 1.99 4.42
Ta 5.04 5.67 4.97 12.09 12.26 5.31 5.75 9.56
XREE 141.31 145.15 138.32 124.28 123.83 109.27 96.08 113.45
LREE 124.47 131.86 122.23 110.87 109.13 97.30 86.65 101.17
HREE 16.84 13.29 16.09 13.40 14.70 11.97 9.43 12.28
LREE/HREE 7.39 9.92 7.59 8.27 7.42 8.13 9.19 8.24
Lav/Yby 9.99 15.01 8.81 8.92 7.93 9.69 10.59 9.29
La/Yb 13.93 20.92 12.28 12.44 11.05 13.51 14.76 12.96
OoEu 0.83 0.72 0.82 1.90 1.58 1.05 1.42 1.20
oCe 0.66 0.73 0.73 0.77 0.76 0.77 0.77 0.81
Nb/Ta 2.87 2.41 3.18 1.19 1.17 2.20 1.82 1.64

7 : FeO'=Fe0+0.998xFe,0; ; A/CNK=A1,05/(CaO+Na,0+K.0); Mg'=100xMg/(Mg+ZFe).,
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(a)The area of solid line represents MA from experiment; the area of dashed line represents partial melt of basalt from experiment (non—MA); the
area of dot—dash line represents the MA of Aleutian; the area of double—dot dash line represents the MA of Panamn; the lines PQ and RS mean the
boundary of HMA/MA and MA/non—MA respectively. The dashed line means Si0,=52%.

(b)The areas defined by different dark lines are the same as those in Fig.3—a; the gray straight line is the CA/TH boundary by Miyashiro. The gray
dot line is strong CA series by Yogodzinski. The gray double—dot line is the boundary between low Fe and medium Fe, which is named low Fe CA

(LF—CA) in this paper
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