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Fig.1 Geological sketch map of the Weiya ore district (modified after reference [9])
1—Granite ; 2—(Quartz) syenite ; 3—Quartz monzodiorite; 4—Diorite ; 5—Gabbros; 6—Ultramafic rocks;7— Vanadium—bearing
titianomagnetite orebody ;8—Locations of sketches, photos and sampling of Figs. 2—4; Q—Quaternary cover
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Fig4 Photomicrographs showing the characterigdicsof diorite enclavcs m quartz monzonite porphyry
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Table| Three gages of magma mixing in the Weiya ore district
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Table 2 Geochemical compositions of rocks related to magma mixing in the Weiya ore district
BEEA ® W E B=M FXABEESH5ERES (REMXR) HRBEXAED
2 |BOERE BOE1 HKE |WKE WKE BAA 2 BORRS] FR-KES EEKE B XAE R WEERK | Rums
S | W4916-17  W4916-16  W4916-13 [W4916-19W4916-20W4916-21a W2728-12 [WA916-11W4516-12 W3827-2 W3827-3 W4914-10 W4915-15] W49149 W49169 W4916-10 | W4916-1 W4916:2
S102/10° 54.92 59.46 75.26 60.48 5838  62.54 69.73 6534 6154 | 48.04 43.95 45.82 4928 76.90 73.92 76.36 61.954 63.56
TiO, 2.18 1.52 0.10 0.78 0.83 0.69 0.28 0.53 0.66 2.50 423 3.96 2.90 0.14 0.23 0.29 0.75 0.71
AlO3 12.78 14.13 1343 1556 15.75 15.24 1458 1484 1521 16.39 14.28 17.14 17.52 11.97 13.64 11.42 15.73 14.93
Fe;0; 3.89 2.56 0.68 194 211 200 0.53 145 202 | 445 581 760 534 0.92 0.92 1.52 1.67 1.31
FeO 7.59 4.77 0.29 3.62 4.07 3.11 125 2.56 3.57 6.95 9.04 6.39 491 0.60 0.80 0.69 3.62 2.63
MnO 0.220 0.199 0.021 0099 0.113 0.093 0.03 0079 0.106 0.16 0.19 0.16 0.14 0.01 0.037 0.030 0.09 0.06
MgO 5.91 4.06 0.01 4.48 4.76 395 1.18 2.83 3.98 4.61 5.85 5.83 3.50 0.25 0.34 0.17 3.78 235
CaO 7.16 5.61 0.94 5.30 573 4.83 1.87 4.09 4.99 9.13 9.49 6.39 7.48 0.74 1.68 0.74 3.59 3.66
Na,O 2.80 4.08 4.08 4.45 4.68 4.00 2.75 3.96 425 4.04 320 392 4.12 296 3.90 2.55 4.50 4.12
K0 1.50 2.00 475 175 169 222 6.62 295 202 | 096 065 069 1.72 5.12 4.08 5.52 208 245
P,0s 020 0.30 0.02 024 025 018 0.06 014 020 | 202 202 053 048 0.02 0.05 0.06 0.23 0.26
CO,, 0.49 0.13 021 0.52 0.42 0.33 0.28 0.16 0.20 0.15 0.15 0.29 0.80 0.19 024 033 0.37 1.69
H,0 0.36 0.71 0.11 0.66 0.75 0.88 0.43 0.62 0.76 0.57 0.68 1.28 1.75 028 027 . 037 1.67 1.90
HO 0.11 0.13 0.06 012 016 012 - 012 014 | 012 017 045 033 0.12 0.07 0.08 0.22 0.22
B 100.11 99.66 99.96 100.00 9969 100.18 99.58 99.67  99.65 | 100.09  99.71 10045 100.27 | 100.22 100.18 100.13 100.24 99 85
La/10% 12.87 19.05 2329 | 3157 3952 4696 3418 | 3707 2763 | 2748 2725 10.78 1637 | 102.88 2841 21.61 2912 39.57
Ce 31.39 4794 4224 6292 8707 10345 63.53 78.17 68.57 | 65.17 64.89 22.96 33.18 202.96 51.48 42.76 60.85 79.75
Pr 4611 6.628 4.553 7461 10.829 13291 6.58 9398 9213 | 9911 9.899 3.355 4.771 20.94 5.645 4.936 7.256 9232
Nd 19.98 27.64 1473 | 2816 3895 50.15 2357 | 3295 3464 | 4747 4840 1445 1990 | 63.99 18.36 17.80 26.57 32.65
Sm 5227 6.675 2506 | 5492 7439 10669 480 | 6633 7248 | 11234 11648 3608 4877 | 9564 3232  3.583 5.068 5.980
Eu 1.343 1.157 0.566 0919 1.367 1.297 0.93 0991 1.038 | 5.531 5.605 3.011 3.044 0.77 1.161 0.666 1.268 1.393
Gd 4.963 6.092 2.049 4796 6547 9.39 493 6574 6.375 9902 10218 3.35 4.593 6.712 2.705 3.45 4312 5.054
Tb 0.849 0.999 03 0.766  1.001 1.616 0.81 1.045 1.075 1.437 1.500 0.499 0.717 0.829 0.41 0.556 0618 0.665
Dy 5176 5958 1.68 4240 584  9.858 493 608 6614 | 7741 8034 2708 408 4117 2383 3.252 3.288 3.47
Ho 1.096 1.279 0.347 0853 1233 2139 1.03 1315 1432 1.500 1.525 0.53 0.817 0.792 0.502 0.707 0.64 0.671
Er 3.063 3.673 1.098 2504 3.496 6 320 3828 4.109 3.665 3.686 1.35 2.126 2417 1.476 2.035 1.686 1.744
Tm 0474 0.619 0.190 0391 0546  0.903 0.48 0616 0.647 | 0454 0.461 0.193 0.306 0.395 0.256 0.326 0.253 0.254
Yb 3.157 4310 1373 2528 3.649 587 3.16 4.137 4398 | 2.584 2.621 1.148 1.914 2.886 1.744 2.142 1.545 1.62
Lu 0.505 0.686 0224 | 0401 055 0854 0.47 063 0687 | 0368 0376 0163 028 | 0482 0283 0.324 0.224 0.233
Y 2799 3537 10.35 2299 3170 5326 29.56 37.10 3812 | 3643 37.31 12.94 19.49 20.77 13.13 20.07 16.09 16.94
Rb 71.51 233.27 117.95 14985 141.47 12446 24471 191.31 20937 | 27.18 11.56 13.82 45.88 184.89 116.82 178.04 59.04 61.30
Sr 297.8 174.1 56.8 3393 3285 3506 330.8 286.1 2715 | 6749 586.7 675.6 679.4 121.9 172.9 102.9 517.8 424.6
Ba 290.5 201.3 1932 257.0 2140 3938 792.0 464.0 190.5 | 10361 9138 1140.7 13375 485.5 993.0 504.6 804.4 690.0
Nb 7.743 15.460 4768 |11939 15065 20484 939 17187 1963 | 3616 3193 4653 5621 | 7.052 6.907 7.387 8.842 13.264
Ta 0.766 1.469 0.507 0920 1.291 2.152 130 1748 1.692 | 0324 0.202 0.391 0.414 1.164 0.659 0.775 0.654 0.886
Zr 57.56 79.00 9535 25239 27928 34376  260.09 |256.78 180.92 | 65.90 58.70 62.55 11354 | 117.65 22321 274.06 216.61 293.99
Hf 1.996 3.009 3216 | 6438 7426 10077 735 8 5798 | 1538 1544 1.686 2.887 | 4299 6775 7.815 5.698 7.439
Th 6.693 13.10 1545 9.785  9.467 14.80 17.83 2267 1492 | 2182 1.742 1.078 2.742 121.92 14.41 16.38 9.689 9.642
u 2717 5938 3.92 2236 253 4121 338 | 4825 4184 ] 1176 0510 1301 1061 | 2623 2513 4.375 1.699 2.865
Cs 2,387 122416 1.66 3728 3787 2479 280 | 6633 8809 [ 1433 1210 1808 1392 | 3079 1117 1323 1.51 3.23
K;O0+Na;,0 4.30 6.10 8.83 6.20 6.39 6.21 9.41 6.93 6.29 5.00 3.86 4.59 5.82 8.06 797 8.06 6.56 6.58
<FeO> 11.09 7.07 0.90 5.36 597 491 1.72 3.86 539 10.95 14.26 13.22 9.71 143 1.63 2.06 512 381
<FeO>/MgO| 1.88 1.74 90.13 120 1.25 1.24 1.46 137 1.35 2.38 2.44 227 277 571 4.79 12.10 135 1.62
K, ONa,0 | 0.54 0.49 1.16 039 036 056 241 074 048 | 024 020 018 042 1.73 1.05 2.16 0.46 0.59
Y REE 94.69 132.71 9515 | 153.00 208.03 26245 15258 | 18944 17368 | 19444 19612 6810 9698 | 41973 11805 104.14 | 14270 182.28
ZLR/HR 391 4.62 12.10 8.28 8.10 6.16 7.03 6.82 585 6.03 590 585 554 21.53 11.10 7.14 10.36 12.29
d Eu 0.80 0.54 0.74 0.54 0.59 0.39 0.58 0.45 0.46 1.57 1.54 2.61 1.94 0.28 1.17 0.57 0.81 0.76
(La/Yb)n 275 2.98 1144 8.42 7.30 539 729 6.04 424 7.17 7.01 6.33 577 24.03 10.98 6.80 12.71 16.47
(La/Sm)n 1.55 1.80 5.85 362 334 277 4.48 352 240 | 154 1.47 188 211 6.77 5.53 3.79 3.61 416
(Gd/Yb)n 1.27 1.14 1.20 1.53 1.45 1.29 1.26 1.28 1.17 3.09 3.15 235 1.94 1.88 1.25 1.30 2.25 2.52
Rbw/Ybx 12.56 30.02 4765 | 3288 2150 1176 4295 | 2565 2640 | 583 245  6.68 1329 { 35.53 37.15 46.10 21.20 20.99

. <FeO>H24k; 6 Eu .(La/Yb)n,(La/Sm)n ,(Gd/Yb)n 29 Boynton ERHL KA M4RHE LR 9 7T % i ; Rbw/ Ybn A Thompson B A 388 1R HEL /G G R HLAE,
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Fig.5 Harker diagrams of rocks related to magma mixing in the Weiya ore district
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Three—stages magma mixing in the Weiya ore district, Xinjiang

WANG Yu—wang'?, WANG Jing—bin?, WANG Li—juan?, FANG Tong—hui?
(1.School of Earth Sciences and Resources, China University of Geosciences (Beijing); State Key Laboratory of Geological Processes and Mineral

Resources, China University of Geosciences, Betjing 100083, China;
2.Beijing Institute of Geology for Mineral Resources, Beijing 100012, China)

Abstract; Three—stage magma mixing occurred in the Weiya vanadium—bearing titianomagnetite ore district, East
Tianshan, Xinjiang. The first stage was mixing of gabbroic and granitic magmas, which formed dioritic rock; the
second stage was mixing of dioritic and granitic magmas, which formed quartz monzonitic rock; the third stage
was mixing of quartz monzonitic and dioritic magmas. The data points of the rocks produced during the third
stage of magma mixing show a linear relation in the Hake diagrams of main oxides vs. SiO,. The rocks formed in
three stages of magma mixing show similar geochemical characteristics in terms of REE and trace elements and
their distribution patterns are also similar, and the transitional rocks—hybrid rocks formed during magma mixing
have inheriting relations with their respective end—member rocks. The inheriting relations of the three stages of
magma mixing are as follows: the first stage gave rise to hybrid rock with a composition equivalent to that of
diorite, which belongs to the same type of rock as the basic end~member rock of the second stage and displays
similar geochemical characteristics to thase of various types of rock formed in the second stage; and the quartz
monzodiorite formed in the second stage can be completely correlated with the end —member rock—quartz
monzonite—porphyry—of the third stage. The three stages of magma mixing in the Weiya area might suggest that
magma mixing can occur in multiple stages and that the primary parent magma of igneous rocks in the area was
derived from continental crustal acid sialic magma and mantle—derived mafic magma, and magma mixing reflects
the essence of crust—mantle interaction in this area.

Key words:magma mixing;three —stages magma mixing;hybrid rock; melanocratic microgranular enclave;
petrology ; Weiya, Xinjiang
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