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Geochronology and geochemistry of Yemashan batholiths in western Central
Qilian and its tectonic implications
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Lanzhou 735000, China,; 3. College of Earth Science, Chengdu University of Technology, Chengdu 610059, Sichuan, China)

Abstract: Located in western Central Qilian Mountain, the Yemashan batholiths are composed of early pluton (granodiorite and
porphyritic monzogranite) and late pluton (monzogranite). U—Pb age determination of zircon by LA—ICPMS shows that the early
pluton of Yemashan batholiths was intruded at (469.0+1.3) Ma, and the late pluton was intruded at (450.0+1.0) Ma. Compositionally,
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the early pluton of Yemashan batholiths has SiO, values ranging from 59.8% to 64.2%, K,O/Na,O ratios higher than 1, and molar A/

B DRAE - AT I P B 1L REAR A MRS R R S M5 R S 407

NKC ratios from 0.8 to 1.0, indicating typical metaluminous granitoid. The pluton is depleted in Ba, Nb, Ta, Sr, P and Ti, and
enriched in Rb, U and Th, and has total REE content ranging from 97.73x10 °to 185.76x10°, (La/Yb)y from 5.57 to 12.47, and
LREE/HREE from 7.7 to 11.3. The chondrite—normalized REE patterns of the pluton exhibit enrichment of LREE and depletion of
HREE, with moderate negative Eu anomalies (SEu=0.66—0.89). The late pluton of Yemashan batholiths has SiO, ranging from
69.8% to 76.5%, K;O/Na,0O from 1.2 to 1.7, and molar A/NKC from 0.8 to 1.0, implying weakly peraluminous granitoid. It also
shows enrichment of Rb, U and Th, and depletion of Ba, Nb, Ta, Sr, P and Ti, with >, REE from 78.97x107° to 244.92x10°°, and (La/
Yb)x from 5.57 to 12.47. The chondrite—normalized REE patterns of the pluton exhibit enrichment of LREE and depletion of HREE,
with pronounced negative Eu anomalies (6Eu=0.11—0.24). The petrological and geochemical characteristics indicate that the early
pluton of Yemashan batholiths could represent typical I—type granite formed in a subduction orogenic setting. The late pluton should
be assigned to highly fractionated I—type granite formed in a post—collisional orogenic setting. On the basis of these features in
combination with the tectonic locations of granite occurrence and field observation data, the authors hold that southward and

northward subductions of the North Qilian oceanic plate took place in the Early Paleozoic, during which the southward subduction

and collision resulted in the formation of Yemashan batholiths.

Key words: Central Qilian; LA—ICPMS zircon U—Pb dating; double subduction; Yemashan batholiths
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Fig.1 Simplified geological map of the west segment of the Qilian Mountain
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Table 3 Chemical compositions (%), REE and trace elememts (10°°) content of Yemashan batholiths

] M 4
i TR FER_KAER S — KR
PM63wl PM63w2 PM63w3 PM38w3 PM38w4 PM70wl PM70w2 PM70w3 PM70w4 X-21 X-22
SiO, 629 623 623 60.0 59.8 63.6 64.2 76.5 75.1 75.7 69.8
ALO; 16.2 16.0 15.8 16.7 16.7 144 14.7 123 121 124 134
Fe, 05 0.64 091 0.63 244 273 1.43 1.31 1.37 1.24 0.52 3.86
FeO 3.70 4.57 4.60 422 4.42 341 329 0.12 1.46 0.90 1.19
CaO 3.57 5.12 5.05 6.84 5.01 429 352 0.60 1.00 0.75 0.90
MgO 222 239 226 2.09 275 2.01 1.99 0.08 0.18 0.40 0.32
KO 4.39 4.03 4.10 234 347 4.70 4.81 522 457 492 458
Na,O 320 292 298 2.14 2.74 2.72 271 3.15 3.15 3.10 397
TiO, 0.61 0.67 0.64 0.60 0.78 0.48 0.46 0.07 0.17 0.12 0.21
P,0s 0.17 0.19 0.18 0.29 0.21 0.16 0.15 0.02 0.04 0.03 0.01
MnO 0.08 0.09 0.08 0.14 0.13 0.07 0.07 0.02 0.01 0.03 0.08
LOI 1.42 0.61 0.18 1.16 0.06 1.83 1.85 0.34 037 0.66 0.96
H,0" 1.38 0.90 038 1.41 1.43 1.36 1.56 0.37 0.56 0.40 0.40
Tatal 100 101 99 100 100 100 101 100 100 100 100
A/NKC 1.0 0.9 09 09 1.0 0.8 0.9 1.0 1.0 1.1 1.0
o 29 25 26 12 23 2.7 2.7 2.1 1.9 2.0 2.7
AR 22 2.0 20 1.5 1.8 23 24 47 39 4.1 4.0
F 820 848 788 600 569 690 657 754 1320 - -
Cr 53.0 63.6 59.4 14.9 236 95.7 36.5 9.95 12.2 46.6 6.71
Li 30.4 327 326 21.0 20.8 20.6 20.5 6.09 21.6
Rb 172 155 142 79.0 81.1 145 194 330 330 - -
Cs 395 7.06 743 1.67 358 2.30 372 7.20 8.80 933 6.75
Sr 203 218 185 510 504 248 261 19.5 252 24.7 64.3
Ba 507 452 463 460 796 480 572 201 99.9 201 350
Sc 923 11.2 10.7 12.8 157 9.28 9.27 6.22 5.68 - -
Nb 14.1 148 14.1 12.0 7.86 122 109 14.8 249 30.1 30.7
Ta 1.30 1.28 1.22 0.72 0.46 1.07 0.93 2.63 297 2.51 2.67
Zr 153 152 148 170 126 155 182 58.0 118 171 266
Hf 5.03 5.04 4.69 5.19 3.84 4.88 547 3.07 548 6.53 8.8
Sn 9.20 9.90 13.0 9.50 10.0 13.0 10.0 1.20 4.40 - -
U 2.61 272 1.26 1.54 1.38 1.99 2.63 245 3.70 5.49 6.1
Th 16.4 12.8 8.94 5.58 5.89 232 229 11.5 346 179 477
Ti 3656 4010 3848 3608 4681 2889 2775 438 1043 719 1259
P 360 404 391 633 456 338 336 39 87 65 22
K 18219 16725 17016 9711 14401 19506 19962 21664 18966 20419 19008
La 28.6 36.7 334 248 19.4 442 375 14.2 478 20.1 56.9
Ce 523 67.5 613 46.9 36.7 787 702 31 97 - -
Pr 6.47 839 741 6.3 4.9 943 8.1 438 124 5.98 13.1
Nd 234 295 257 24 184 318 277 163 421 229 473
Sm 4.54 5.59 4.83 5.1 3.81 545 4.85 4.15 8.72 5.52 9.87
Eu 1.26 1.32 1.35 135 1.09 1.13 1.14 032 0.3 0.19 0.42
Gd 4.14 5.01 429 4.6 3.55 4.8 435 3.94 8.14 3.51 6.51
Tb 0.67 0.77 0.7 0.78 0.6 0.69 0.63 0.82 1.46 0.98 1.62
Dy 3.92 441 4.05 447 3.53 3.67 3.44 528 9.13 6.22 9.36
Ho 0.77 0.87 0.79 0.89 0.7 0.72 0.66 1.11 1.9 1.6 2.1
Er 2.18 247 229 2.56 2 2.08 1.88 342 583 4.64 5.83
Tm 04 0.44 04 0.46 0.36 0.36 0.34 0.7 1.14 0.8 0.93
Yb 26 2.78 2.66 2.99 2.35 2.39 223 5.04 7.86 5.62 6.71
Lu 0.4 0.4 038 0.44 0.34 0.34 0.32 0.73 1.14 091 1.05
Y 21.7 24.1 22 24.8 19.4 209 18.8 323 55.2 394 65.2
Y REE 132 166 150 126 98 186 163 91.4 245 79.0 162
é Eu 0.87 0.75 0.89 0.84 0.89 0.66 0.74 0.24 0.11 0.12 0.15
(La/Yb)n 7.42 8.90 847 5.59 557 12.5 113 1.90 4.10 241 572
(La/Sm)y 538 6.59 5.87 436 422 927 7.80 10.5 37.8 25.1 32.1
(Gd/Yb)n 1.28 1.45 1.30 1.24 122 1.62 1.57 0.63 0.84 0.50 0.78
Nb/Ta 11 12 12 17 17 11 12 6 8 12 11
Zr/Hf 30 30 32 33 33 32 33 19 22 26 30

T =" FORRIE; X-21 FIX—22 Bed 51 SCrik[12].
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