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Triassic basalts in the Yushu melange: Constraint on the Paleo-Tethyan
evolution of the northern central Tibetan Plateau
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Abstract: Located in the junction part of the Jinshajiang suture zone and the Ganzi-Litang suture zone, the Yushu
melange is a key area to reveal the Paleo-Tethyan tectonics of the northern central Tibetan Plateau. This study pres-
ents new geochemical data for the Xiewu basalts of the Yushu melange. These rocks have preserved a record of
island arc magmatism on the northern margin of the North Qiangtang block. The basalts belong to calc-alkaline
affinities. They are relatively enriched in large-ion lithophile elements and slightly depleted in high field strength
elements. Their high MgO, Ni, and Cr values, relatively high La/Sm and low Sm/Yb ratios and positive bulk
eNd(t) values suggest that they were derived from the partial melting of a depleted spinel-lherzolite mantle source
metasomatized by hydrous fluids. The Xiewu basalts are geochemically similar to island arc basalts. Their eruption
was related to initial subduction of the Ganzi-Litang Paleo-Tethyan oceanic plate beneath the North Qiangtang block.

Combined with existing data, the authors hold that the Yushu melange converged with the Ganzi-Litang suture zone
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to the east, rather than with the Jinshajiang suture zone to the southeast. The magma source of the basalts in the

Yushu melange was changed from garnet lherzolite to spinel lherzolite during Permian-Triassic period, correspond-

ing to the rifting and spreading processes of the Ganzi-Litang Paleo-Tethyan ocean.
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Fig. 2 Simplified geological map of the Yushu area Cafter Zhang et al. , 2017)
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Fig. 3 Field Photographs (a, b) and microphotographs (¢, d, plainlight) of Xiewu basalts in the Yushu melange
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Table 1 Whole-rock major and trace element compositions for Xiewu basalts of the Yushu melange

Q8-1 Q8-3 Q84 Q8-5 Q8-6 Q8-7 Q8-8 Q89 Q8-12 0Q8-14 Q8-15
Si0, 46.33 48.67 49.55 48.56 47.46 52.20 45.74 46.51 51.06 50.40 50.44
TiO, 0.56 0.61 0.54 0.52 0.52 0.53 0.57 0.50 0.44 0.44 0.58
Al O, 11.35 12.07 14.78 14.90 15. 44 15.43 14.47 13.61 15.24 15.73 14.38
Fe, 0, 1.26 0.08 1.21 2.06 2.40 1.60 2.33 1.33 0.98 2.11 1.25
FeO 8.22 7.67 6.16 4.98 5.01 5.44 5.93 6.59 6.39 5.33 7.15
MnO 0.20 0.18 0.13 0.11 0.13 0.12 0.16 0.16 0.12 0.11 0.15
MgO 12.16 9.71 7.49 5.62 6.65 6.27 8.65 8.52 8.93 8.97 9.52
CaO 13.84 14.47 11.41 14.29 15.83 9.97 16.38 14.24 9.57 8.57 8.29
Na, O 1.28 2.26 4.06 3.57 2.36 4.68 1.25 2.34 3.49 4.24 3.99
K,0 0.70 0.35 0.07 0.10 0.14 0.18 0.51 0.59 0.49 0.01 0.21
P,05 0.05 0.04 0.08 0.07 0.06 0.08 0.05 0.06 0.03 0.04 0.06
H,0* 3.50 2.46 2.14 1.84 1.84 1.90 2.04 3.12 2.78 3.00 3.14
Co, 0.40 1.03 2.10 2.73 1.47 1.21 1.29 2.01 0.31 1.03 0.22
LOI 3.31 2.64 4.06 3.97 2.87 2.92 2.65 4.35 2.77 3.22 2.57
Total 99.26 98.75 99.54 98.75 98.87 99.42 98. 69 98.80 99.51 99.17 98.59
Mg* 69.86 69. 10 64.81 59.45 62.31 61.90 65.77 66.11 68. 64 68.87 67.22
Be 0.47 0.54 0.22 0.20 0.25 0.21 0.41 0.30 0.14 0.15 0.14
Se 42.5 45.9 37.9 31.3 34.1 35.0 36.5 37.8 39.1 41.1 36.6
A 163 172 206 192 206 196 214 154 211 209 188
Cr 682 699 662 630 641 621 660 592 693 664 714
Co 51.1 46.4 45.1 41.8 38.9 37.4 43.0 46.8 47.2 39.0 52.4
Ni 219 210 188 164 155 150 193 207 197 145 239
Cu 44.9 42.8 70.4 125 81.9 86. 1 35.4 104 72.2 27.7 59.7
Ga 9.41 10. 1 10.8 11.7 16.1 9.80 16.3 12.5 10.7 11.9 8.78
Rb 15.5 8.17 0.90 1.09 2.57 1.99 10.8 13.4 9.18 0.29 3.78
Sr 69.7 156 230 359 405 430 293 224 115 181 169
Y 9.19 9.85 15.0 13.2 14.7 13.8 13.0 12.0 13.1 13.4 11.9
Zr 33.5 35.3 34.4 31.3 33.8 30.9 34.4 31.7 18.4 20.2 34.9
Nb 3.62 4.08 3.76 3.44 3.57 3.47 3.78 3.30 1.15 1.21 3.87
Cs 0.62 0.19 0.13 0.06 0.09 0.07 0.4 0.27 0.22 <0.05 0.16
Ba 156 93.1 65.6 74.1 122 117 113 173 93.4 19.7 91.4
La 1.55 2.33 4.13 4.65 4.59 4.99 2.87 3.66 1.31 1.58 3.40
Ce 4.41 5.00 8.51 9.18 8.94 9.36 6.95 7.88 3.28 4.55 7.81
Pr 0.69 0.74 1.34 1.37 1.40 1.46 0.97 1.12 0.58 0.66 1.17
Nd 3.33 3.46 5.88 6.07 6.13 6.50 4.62 5.04 3.34 3.58 5.24
Sm 1.15 1.14 1.58 1.54 1.72 1.95 1.25 1.45 1.12 1.34 1.48
Eu 0.28 0.25 0.49 0.50 0.55 0.72 0.50 0.43 0.41 0.49 0.37
Gd 1.48 1.34 2.04 2.10 2.09 2.25 1.82 1.77 1.77 1.86 1.82
Th 0.25 0.25 0.38 0.35 0.38 0.37 0.34 0.31 0.32 0.34 0.32
Dy 1.85 1.76 2.62 2.41 2.65 2.55 2.37 2.14 2.49 2.42 2.25
Ho 0.38 0.42 0.60 0.52 0.57 0.53 0.50 0.46 0.56 0.56 0.49
Er 1.30 1.24 1.86 1.67 1.76 1.61 1.57 1.50 1.74 1.79 1.46
Tm 0.18 0.18 0.26 0.22 0.24 0.22 0.22 0.20 0.25 0.24 0.21
Yb 1.36 1.29 1.85 1.61 1.75 1.48 1.59 1.42 1.74 1.67 1.41
Lu 0.22 0.21 0.27 0.22 0.25 0.24 0.24 0.21 0.26 0.27 0.22
Hf 1.13 1.15 1.14 0.93 0.97 0.97 0.99 1.03 0.75 0.78 1.07
Ta 0.30 0.30 0.28 0.26 0.25 0.24 0.27 0.25 0.10 0.10 0.26
Pb 0.92 0.83 0.59 1.37 1.43 0.85 1.41 1.09 0.63 0.68 0.85
Th 0.51 0.51 0.51 0.45 0.46 0.46 0.47 0.48 0.14 0.16 0.53
U 0.06 <0.05 0.07 0.08 0.08 0.07 0.07 0.08 <0.05 0.027 0.03
dEu 0.66 0.62 0.83 0.85 0.89 1.05 1.01 0.82 0.89 0.95 0.69
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Table 2 Sr-Nd isotope compositions for Xiewu basalts

of the Yushu melange

257 Q8-8 Q89 08-11 Q8-12
87 Rb/%0 Sr 0.148 5 0.246 1 0.108 3 0.2529
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WNd/™Nd  0.512687 0.512689 0.512706 0.513 108
t/Ma 230 230 230 230
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