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Abstract: Diyanginamu basalt emplaced at ~260 Ma and located at the eastern part of Central Asian
Orogenic Belt (CAOB). Geochemical results show that these basalts are enriched in LREE and depleted in
HREE with distinct positive Eu anomaly and minor/no Ce anomaly. In the view of trace elements
composition normalized to primitive mantle, they are also enriched in LILES (such as Rb, Ba and Th) and
depleted in HFSES (such as Nb, Ta, Zr and Hf). In addition, they are consistent with relatively high Nb/Ta
ratios (>17), low initial ®’Sr/%Sr ratios (0.7026 —0.7032) and positive Nd(t) (3.6—4.5). These geochemical
signatures indicate that the basalts from Diyanginamu district are similar to the volcanics distributed along the
subduction belt of the world. Compared with regional geological information, however, the basalts most
probably inherited the geochemical information from history subduction events and sourced from the
depleted lithospheric mantle with some contribution of asthenosphere material while the crustal
contamination is feeble. Element discrimination diagram and regional geological analysis indicate that the
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formation of basalts from Diyanginamu are connected with the lithospheric mantle partial melting triggered
by the upwelling of asthenosphere material under back-arc extension environment. Then, the closure of
Paleo-Asian Ocean should be later than the eruption age of the basalts (~260 Ma). Meanwhile, the
paleo-Asian Ocean plate is subducting underneath the Siberian Plate or South Mongolia Microplate.
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Fig. 1. Simplified geological map of the eastern Central Asian Orogenic Belt (CAOB) and
Diyanginamu Mo Deposit.
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Fig. 2. Microphotos of basalt from Diyanginamu Mo Deposit.
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Fig. 5. Discrimination diagram for sub-alkaline rocks.
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Table 1. Major and trace elements composition of basalts from Diyanginamu area

FE i SHK3-1 SHK3-2 SHK3-3 SHK3-4 SHK3-5 SHK3-6 SHK3-7 SHK3-8 SHK3-9 SHK3-10 SHK3-11
AEIm 140 160 290 380 420 490 496 530 540 580 600
SiO; 51.02 45.56 51.67 53.37 48.35 49.66 51.80 53.25 58.93 57.44 57.65
Al,05 18.62 16.37 17.89 15.43 16.36 16.41 16.35 14.88 15.78 15.81 14.63
TFe,03 9.05 12.25 9.85 7.81 13.56 9.79 11.03 11.70 6.50 6.91 8.40
CaO 3.97 6.38 3.66 6.66 2.78 7.03 5.34 3.88 3.03 6.30 4.68
MgO 3.33 5.82 5.01 3.12 6.11 4.18 4.38 4.47 3.09 3.28 4.44
Na,O 5.89 3.29 491 5.72 451 4.22 3.98 4.58 5.80 3.67 4.87
K20 2.04 1.85 2.36 1.01 3.77 1.59 2.08 2.46 2.54 2.32 1.58
TiO, 171 1.92 1.61 1.52 2.39 1.87 1.83 1.45 1.37 112 1.44
MnO 0.13 0.20 0.12 0.19 0.12 0.30 0.14 0.17 0.23 0.13 0.12
P20s 0.57 0.59 0.59 0.48 0.39 0.47 0.47 0.26 0.52 0.41 0.47
LOI 3.22 5.40 1.90 4.36 1.64 3.83 1.89 2.19 2.09 1.48 141
Total 99.55 99.63 99.57 99.67 99.98 99.35 99.29 99.29 99.88 98.87 99.69
\ 188 199 220 185 278 144 197 189 116 124 201
Rb 218 231 470 307 620 81.8 163 214 310 313 137
Sr 749 666 1040 526 449 374 651 506 548 345 577
Ba 292 238 441 195 155 89.4 214 90.5 230 360 108
Zr 142 132 195 133 145 156 136 89 167 160 146
Hf 414 3.56 3.82 3.46 3.48 3.76 3.73 2.23 391 3.70 3.18
Nb 7.13 6.37 8.04 6.08 531 7.49 6.56 3.87 7.75 7.39 6.97
Ta 0.509 0.449 0.718 0.411 0.458 0.504 0.444 0.322 0.543 0.525 0.625
Pb 18.0 19.5 115 9.75 3.61 42.3 11.4 46.3 11.4 20.5 5.00
Th 3.01 1.80 2.48 1.95 112 3.93 2.01 0.79 5.01 5.21 2.28
] 1.09 0.76 0.90 1.42 0.57 1.15 0.80 0.67 1.92 191 0.80
La 25.3 20.6 25.4 16.8 15.6 23.4 18.8 12.7 24.3 23.6 23.0
Ce 56.0 472 58.9 40.4 39.6 49.6 435 32.0 48.1 45.7 52.9
Pr 7.30 6.72 7.07 5.73 531 6.39 6.19 422 5.65 5.46 6.13
Nd 31.8 29.2 26.0 26.0 25.6 25.7 27.8 19.0 21.8 20.2 25.4
Sm 6.87 6.11 7.07 6.12 6.10 5.14 6.63 4.69 4.23 3.96 461
Eu 2.40 2.17 1.79 2.05 2.51 1.72 2.19 2.48 117 1.13 1.60
Gd 4.82 411 5.15 4.33 5.88 331 4.46 4.66 291 2.59 4.40
Tb 0.90 0.73 0.74 0.80 0.89 0.62 0.85 0.73 0.52 0.47 0.63
Dy 5.13 3.90 3.67 4.62 473 3.35 4.84 3.53 2.82 2.50 2.93
Ho 1.13 0.782 0.734 0.959 0.933 0.706 1.04 0.687 0.595 0.556 0.549
Er 3.02 2.18 1.93 2.61 2.40 1.96 2.67 1.78 171 1.62 1.45
m 0.38 0.26 0.25 0.32 0.35 0.25 0.33 0.22 0.20 0.19 0.19
Yb 2.59 1.57 1.63 2.06 2.11 1.64 2.18 1.30 1.39 1.29 1.18
Lu 0.375 0.234 0.240 0.304 0.298 0.243 0.306 0.179 0.206 0.182 0.187
Y 26.0 18.7 21.5 23.0 25.8 18.1 255 20.1 14.9 13.9 15.8
Mg* 46.2 52.5 54.2 48.2 51.2 49.9 48.1 44.8 52.6 52.5 55.2
Na,O/K,0 2.89 1.78 2.08 5.66 1.20 2.65 1.91 1.86 2.28 1.58 3.08
YREE 148 126 143 113 112 124 122 88 116 109 125
(La/Yh), 7.00 9.42 5.86 16.36 11.18 10.24 6.20 5.30 7.01 12.79 13.98
TilvV 51.4 58.0 43.9 43.1 51.5 77.8 55.8 46.0 70.7 54.1 429
Ba/Th 97 132 178 100 138 22.7 107 115 45.9 69.1 47.4
Nb/Zr 0.04 0.05 0.04 0.05 0.04 0.05 0.05 0.04 0.05 0.05 0.05

Nb/Ta 14.0 14.2 11.2 14.8 11.6 14.9 14.8 12.0 14.3 14.1 11.2
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Table 2. Rb, Sr, Sm and Nd isotope composition of basalts from Diyanginamu area

6

B - - We/10 - = TSHSr 26 C7sri*osr); 13N /NG 26 eNd(b)
SHK3-1 218 749 687 318 0.705749 12 0.7026 0.512746 2 43
SHK3-3 470 1040 707 260 0.707506 8 0.7027 0.512765 2 36
SHK3-6 82 374 514 257 0.705239 10 0.7024 0.512701 2 38
SHK3-7 163 651 663 278 0.705436 8 0.7028 0.512749 2 40
SHK3-8 214 506 469 190 0.707791 12 0.7033 0.512788 4 46
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