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Abstract;: The Yitiaoshanbei diorites are located between the Beishan orogenic belt and Dunhuang
terrane. The study of these diorites has important geological implications for the Paleozoic tecton-
ic evolution and geodynamic processes of the Beishan orogenic belt. In this study, we present zir-
con U - Pb ages, and whole-rock major and trace element compositions for diorites from the Yi-
tiaoshanbei area. LA — ICP — MS zircon U - Pb dating suggests that Yitiaoshanbei diorites were
emplaced at the Early Permian(ca. 274.6 Ma). Geochemical characteristics imply that these dio-

rites belong to the metaluminous and calc-alkaline series rocks. These diorites are enriched in
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large ion lithophile elements (LILEs; e.g.» Rb, Th, K, U and Pb)., and depleted high field
strength elements(HFSEs; e. g. , Ba,Nb, Ta, Ti, P, Zr and Hf). The Early Permian Yitiaos-

hanbei diorites were derived by partial melting of lower crustal materials, induced by lithospheric

mantle magmatism and mixed with a small amount of mantle derived basaltic magma. Along with

related discriminant diagrams and regional geological data, we suggest that the Yitiaoshanbei dio-

rites were generated in a post-collisional extensional setting. These results also indicate that the

southern belt of the Beishan has been underwent post-collisional stage or partially entered the

post collisional evolution stage during the Early Permian.

Keywords: Beishan orogenic belt;diorite; geochemistry; Early Permian; post-collisional tectonic setting
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(a) Simplified tectonic map of the Central Asian Orogenic Belt, (b)Tectonic unit map of Beishan area and

Fig. 1

(c)Geological sketch map of the study area (Fig. la, Fig. 1b after Su Hairui et al. , 2020)
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Fig. 2 Microscopic feature ofdiorite
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Tab.1 Dating of the Zircon LA - ICP - MS U - Pb age of rocks

RegnE g Pb Th U [ A S A ] ®OmW R

veecs 1076 o WIph/EY 1 WpL/2Y 1 WIPR/EY 1 PRy ]
TW5-01 836 11568  158.64  0.73  0.3088 0.0050 0.3088  0.0050 273 1 275 1
TW5-02 14.74 286. 54 248. 60 1. 15 0.293 1 0. 005 0 0.293 1 0.005 0 261 4 261 3
TW5-03 14.11 292,08  239.39  1.22  0.3200 0.0048 0.3200  0.004 8 282 1 280 4
TW5-04 15.40 231.70 253. 46 0.91 0.314 7 0.005 1 0.314 7 0.005 1 278 4 276 4
TW5-05 7.39  103.43  139.25  0.74  0.2903  0.0056  0.2903  0.005 6 259 1 264 3
TW5-06 876  12.16  45.58 0.27  0.3287 0.0047 0.3287  0.0047 289 1 283 4
TW5-07  24.60 414.09 433. 31 0. 96 0.365 3 0.006 8 0.365 3 0.006 8 316 5 300 4
TW5-08 19.57 304.64  377.76  0.81  0.3152 0.0046 0.3152  0.004 6 278 4 265 3
TW5-09 6.18 69. 38 101. 37 0. 68 0.3010 0.008 3 0.301 0 0.008 3 267 6 260 3
TW5-10  6.25  93.10  115.04  0.81  0.3226 0.0067 0.3226  0.006 7 284 5 276 1
TW5-11  21.37 448. 30 362. 38 1. 24 0.3380 0.005 9 0.338 0 0. 005 9 296 4 294 4
TW5-12  6.58  86.04  124.67  0.69  0.3509 0.0105 0.3509 0.0105 305 8 298 4
TW5-13  8.25 136.54  148.05  0.92  0.3380 0.0081 0.3380  0.008 1 296 6 292 1
TW5 - 14 9. 88 186. 51 176. 24 1. 06 0.301 3 0.005 8 0.301 3 0.005 8 267 5 261 3
TW5-15 10.29 148.00  202.45  0.73  0.3483 0.0074 0.3483  0.007 4 303 6 298 1
TW5-16 54.89 1 360.78 891. 33 1.53 0.319 7 0.005 9 0.319 7 0. 005 9 282 5 277 3
TW5-17  16.59 319. 37 282.55 1.13 0.312 2 0.007 8 0.312 2 0.007 8 276 6 271 3
TW5-18 6.06  81.78  120.36  0.68  0.2877 0.0074 0.2877  0.007 4 257 6 256 3

(275 +4)Ma (283 +4)Ma

A
)

(300 + 4)Ma (256 +3)Ma (260 +3)Ma (276 £ 4)Ma (294 + 4)Ma

—
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Fig. 3 Zircon cathode luminescence images
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Tab. 2 Major(wt%),REE(10™°%) and trace

element(10 °) contents and parameters of rocks

5 YQ5-1YQ5-2YQ5-3 YQ5-4 YQ5-5 YQ5-6
SiO;, 59.35 58.06 55.98 56.95 58.36 59.41
TiO; 0.75 0.74 0.76  0.77  0.68  0.72
Al O 16.13 16.22 17.33 17.3 16.71 16.53
Fe, Oy 6.57  7.08 7.4 7.46  6.79 6.3
MnO 0.1 0.11  0.13  0.14  0.12 0.1
MgO 3.9 3.97  4.39 4.15  4.09 3.7
CaO 6.48  6.73  6.67  6.92  6.79  6.24
Na, O 3.27  3.25  3.77  3.26 3.29  3.36
K,O 2.13  2.08  2.02  1.55 1.8 1.82
P, 0s 0.16 0.18 0.16 0.15 0.15  0.15
LOI .15 1.34 1.64 1.31 1.38  1.51
&t 99.98  99.77 100.24 99.95 100.15 99.84
K,O/Na;O  0.65 0.64  0.54 0.48  0.55  0.54
A/CNK 0.83 0.8 0.8 0.8 0.84  0.87
A/NK 2.08 2.12 2,05 2.44  2.26  2.19
Mg # 54.04 52.63 54.03 52.43 54.41 53.78
Ba 208 182 195 205 205 222
Rb 54.8  55.1  67.2  43.8 50.6  52.6
Sr 490 517 501 518 521 513
Zr 168 179 105 115 136 158
Nb 4.03  3.47  2.68 3 3.18  4.22
Ni 28.5 23 23.8  23.3  24.6  27.4
Co 20.8 21.3  22.5  23.3 22 19.7
Zn 67 76.9  63.8  59.8 58.9  64.9
Cr 57.1  32.8  40.6  22.1  35.2  39.5
La 15.8  14.1 11.2 11.6  12.6 15. 2
Ce 36.2  32.5  25.7  26.8 29.4  34.5
Pr 4.73  4.34  3.41  3.61  3.95  4.57
Nd 18.9  16.9 14 14.2 16 17.9
Sm 4.07  3.88 3.1 3.32 3.26  4.09
Eu 0. 96 0.9 0.96  0.93  0.95 1. 04
Gd 3.49  3.46  2.91  2.83  3.15 3.6
Tb 0.56 0.5 0.44  0.46  0.49  0.58
Dy 2.97  2.98  2.68 2.63 2.69  3.06
Ho 0.58  0.53 0.5 0.52  0.56  0.57
Er 1.8 .71 1.45 1.52  1.61 1.79
Tm 0.27 0.25 0.21  0.23  0.24  0.27
Yb 1.7 .69  1.34  1.47  1.62 1.74
Lu 0.25  0.24 0.2 0.23  0.26  0.25
Y 17.8  16.9  14.7 153  16.2 17. 4
Cs 1.24 1.55 1.51  1.47  2.37  2.88
Ta 0.31  0.27 0.21 0.23 0.27 0.31
Hf 4,82  4.42  2.94 3.2 3.79  4.33
Ga 9.1 18.7  19.5 19.2  19.3 19. 2
Zn 67 76.9  63.8  59.8 589  64.9
Pb 10.4  11.9  5.32 6.8  7.18  10.1

273
HR2
j=2=3 YQ5-1 YQ5-2 YQ5-3 YQ5-4 YQ5-5 YQ5-6
Th 8.03 6. 06 4.69 5. 86 7.13 7.75
U 1. 58 1. 65 1.13 1.78 1. 32 1.51
> REE 128.64 119.97 103.82 106.17 112.84 124.02
LREE 117.01 108.61 94.09 96.28 102.22 112.16
HREE 11.63 11.36 9.73 9. 89 10. 62 11. 86
LREE/HREE 10. 06 9. 56 9.67 9.74 9.63 9.46
SEu 0.78 0.75 0.97 0.93 0.91 0. 83
(La/Yb)y 6. 64 5.99 6.03 5.65 5.57 6. 26
(Th/Nb)x 16. 9 14.83 14.87 16.55 19.03 15. 59
(Gd/Yb)n 1.7 1. 69 1.8 1.59 1.61 1.71
10 X Ga/Al  2.24 2. 17 2.12 2. 10 2.18 2.19
7
® YQ5-1
m YQ5-2
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Fig. 5 w(K,;0)vs. w(SiO,)variation diagram for the

rocks(After Peccerillo et al. ,1976)
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Fig. 7 SiO, vs. Na,O + K, O classification diagram for

rocks(After Wilson,1989)
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