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Abstract: This paper reports LA— ICP— MS zircon U—Pb ages and whole rock major and trace elements from granodiorite in
southern Dahuoluo area of the Beishan region. Magma zircons from granodiorite yielded a weighted **Pb/*"U mean age of 259.7+
1.5Ma. Granodiorite is characterized by SiO. ranging from 63.10% to 69.69%, ALO; ranging from 14.86% to 15.48%, 15.21% on
average , MgO ranging form 0.96%~3.59%, 2.69% on average, strong enrichment of LREE, and (La/Yb)x values ranging from 18.60
to 50.91. In addition, Eu anomaly is not obvious, with Eu/Eu ™ values ranging from 0.83 to 1.06,Sr content is high (454 X 10 °~
862x 10 %) and Sr/Y ratio is 44.95~60.35, rocks show geochemical characteristics of adakite. Granodiorite is enriched in K and
depleted in Na, and has high Cr, Ni and Mg"(50.31~66.75). Combined with regional geological background, the authors hold that
granodiorite was formed after the collision, as a product of both intraplate thermal upwelling extension and crust—mantle interaction.
It is suggested that, in Late Paleozoic, the crust in Beishan area was in vertical increment, and the granites associated with the Permian
and mantle—derived magmas were in the form of synchronic tectonic magmatic events.
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Fig. 1 Tectonic subdivisions and granodiorite in southern Dahuoluo area, Gansu
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Fig. 2 Field photographs (a,b) and microphotographs (c,d) of granodiorite in southern Dahuoluo area, Gansu
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Fig. 3 CL images, test position and results of zircon grains from granodiorite in southern Dahuoluo area, Beishan, Gansu
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Table 1 LA-ICP-MS U-Th-Pb isotopic composition of the zircon from granodiorite in southern Dahuoluo area, Beishan

*Th U *"Pb/**Pb *"Pb/U *pPb/FU *’Pb/**Pb *Pb/* U *Pb/ U
TR Th/U
10° Wi +le WE  +lo  WHE  £lo F#/Ma £lo Fi#d/Ma £lo Fil/Ma *lo

01 113 113 1.01 0.0461 0.0040 0.3207 0.0273 0.0505 0.0009 - - 282 21 318

02 497 520 0.96 0.0514 0.0013 0.2992 0.0070 0.0422 0.0003 259 41 266 5 267 2
03 1254 624 2.01 0.0511 0.0021 0.2866 0.0112 0.0407 0.0004 244 71 256 9 257 3
04 311 243 1.28 0.0550 0.0032 0.3167 0.0175 0.0417 0.0006 414 98 279 14 264 4
05 469 307 1.53 0.0538 0.0027 0.3251 0.0158 0.0438 0.0006 363 87 286 12 276 3
06 168 161 1.04 0.0517 0.0024 0.2946 0.0129 0.0413 0.0005 272 80 262 10 261 3
07 1130 591 1.91 0.0522 0.0015 0.2942 0.0081 0.0409 0.0003 295 48 262 6 258 2
08 562 412 136 0.0521 0.0028 0.2923 0.0150 0.0407 0.0005 288 93 260 12 257 3
09 208 187 1.11 0.0516 0.0038 0.2905 0.0210 0.0408 0.0007 267 132 259 17 258 5
10 279 206 1.35 0.0517 0.0029 0.2988 0.0161 0.0419 0.0006 273 99 265 13 265 4
11 422 280 1.51 0.0473 0.0019 0.2739 0.0106 0.0420 0.0004 64 67 246 8 265 3
12 591 388 1.52 0.0518 0.0043 0.2755 0.0224 0.0386 0.0008 277 148 247 18 244 5
13 457 298 1.53 0.0518 0.0029 0.2960 0.0158 0.0414 0.0006 278 98 263 12 262 3
14 415 284 146 0.0526 0.0036 0.2955 0.0197 0.0408 0.0007 311 122 263 15 258 4
15 611 410 1.49 0.0749 0.0017 0.4465 0.0089 0.0432 0.0003 1067 29 375 6 273 2
16 239 221 1.08 0.0515 0.0017 0.2942 0.0093 0.0415 0.0004 261 57 262 7 262 2
17 242 191 1.27 0.0569 0.0030 0.3264 0.0165 0.0416 0.0006 487 88 287 13 263 3
18 932 540 1.72 0.0537 0.0019 0.2998 0.0097 0.0405 0.0004 359 57 266 8 256 2
19 70 76 093 0.0520 0.0062 0.2898 0.0337 0.0405 0.0011 283 212 258 27 256 7
20 238 256 093 0.0516 0.0016 0.2916 0.0087 0.0410 0.0003 266 53 260 7 259 2
21 530 349 1.52 0.0524 0.0022 0.2954 0.0120 0.0409 0.0004 302 73 263 9 258 3
22 269 214 1.26 0.0531 0.0023 0.3004 0.0127 0.0411 0.0005 331 76 267 10 259 3
23 301 241 1.25 0.0519 0.0038 0.2756 0.0194 0.0386 0.0007 279 129 247 15 244 4
24 726 458 1.59 0.0523 0.0023 0.2953 0.0127 0.0410 0.0005 299 77 263 10 259 3
25 302 217 1.39 0.0520 0.0018 0.2953 0.0097 0.0412 0.0004 287 59 263 8 260 2
26 460 312 1.48 0.0510 0.0015 0.2890 0.0078 0.0411 0.0003 242 48 258 6 259 2
27 279 254 1.10 0.0809 0.0021 0.4892 0.0117 0.0439 0.0004 1218 34 404 8 277 2
28 423 309 1.37 0.0512 0.0016 0.2837 0.0084 0.040 0.0003 250 53 254 7 254 2
29 704 427 1.65 0.0531 0.0014 0.3000 0.0070 0.0410 0.0003 332 40 266 5 259 2
30 375 286 1.31 0.0599 0.0019 0.3368 0.0100 0.0408 0.0004 599 49 295 8 258 2
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Table 2 Major , trace and rare earth elements of granodiorite in southern Dahuoluo area, Beishan, Gansu

RS D3360 D3362 D4314 141059 FEf 5 D3360 D3362 D4314 141059
SiO; 69.69 63.7 63.1 63.56 Ho 0.42 0.16 0.35 0.72
ALO:; 153 15.48 15.23 14.86 Er 1.08 0.37 0.92 1.9
Fe,0s 0.3 0.62 1.17 1.12 Tm 0.16 0.05 0.13 027
FeO 1.94 2.81 3.16 3.1 Yb 0.95 0.32 0.81 1.66
Ca0 2.07 3.52 4.19 3.84 Lu 0.15 0.05 0.12 0.25
MgO 0.96 2.66 3.59 3.54 Y 10.1 11.4 183 18.4
K:0 3.5 2.71 3.54 3.47 > REE 172.21 88.1 99.14 243.02
Na,0O 429 4.1 3.95 3.89 Lay/Yby 31.86 50.88 18.6 22.69
TiO, 0.41 0.66 0.92 0.9 3Eu 0.84 1.06 0.83 0.85
P.0s 0.13 0.22 0.31 0.33 8Ce 0.95 0.94 1 1
MnO 0.05 0.07 0.07 0.07 Pb 28.8 26.7 32 28.6
S i 1.36 3.45 0.74 0.83 Cr 21.6 81.8 177 111
pR¥ il 100 100 99.97 99.51 Ni 8.72 46 94.7 77
TFe 221 3.37 421 411 Co 525 13.4 18.6 16.8
ALK 7.79 6.81 7.49 7.36 Rb 155 91.8 162 145
A/CNK 1.05 0.96 0.85 0.87 Cs 3.49 3.31 6.79 6.15
La 422 227 21 52.5 Sr 454 688 862 849
Ce 777 40 43.1 108 Ba 692 897 1020 1070
Pr 8.48 4.14 4.96 12.5 Sc 4.12 8.85 10.5 112
Nd 27.9 142 182 44.8 Nb 7.42 7.45 14.6 13
Sm 4.94 2.52 3.66 7.87 Ta 0.76 0.55 1.11 0.97
Eu 1.26 0.76 0.9 1.98 Zr 224 220 305 304
Gd 3.94 1.72 2.79 5.85 Hf 4.63 436 6.32 7.6
Tb 0.52 0.22 0.37 0.81 U 4.57 1.93 2.75 2.45
Dy 2.51 0.89 1.83 3.91 Th 16.5 9.2 214 20
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Fig. 7 REE patterns (a) and trace element spidergrams(b)of granodiorite in southern Dahuoluo area, Beishan, Gansu
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Fig. 8 Y—Sr/Y(a) and Yby—(La/Yb)xn(b) diagrams granodiorite in southern Dahuoluo area, Beishan, Gansu
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