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Abstract: There are various genetic models about the concentrically zoned igneous complexes. In order to investigate the genesis of
the concentrically zoned Alatage igneous complex in central Tianshan Mountains, the authors studied the origin of dark coloured
enclaves within the complex and their magmatic evolution in this paper. The enclaves are extremely unevenly distributed, and are
concentrated in the southeastern part of the more acidic granitoids within the complex. Most of them are rounded or sub—rounded,
with a microlithic to fine—grained texture. Some enclaves contain feldspar phenocrysts that were derived from the host rocks. Based
on an analysis of major and trace elements, Sr—Nd isotope, and U—Pb geochronology of individual zircons of the dark coloured
enclaves, it is suggested that they are mainly dioritic and granodioritic enclaves and belong to high— K calc—alkaline or K—rich
basalt series, with low SiO, (56.72%—61.80%) and high K;O+Na,O (8.12%—10.55%) content. Their Rittman index is 4.59—4.85,
with enriched rare earth elements. The covariance diagrams of the major and trace elements of the enclaves and host rocks show
varying degrees of linear relationships, and the curve patterns of REE and trace elements of the enclaves and host rocks are similar,
which indicates that there are both similarities and differences in the geochemistry of the enclaves and host rocks. These
characteristics indicate that the genesis of the circular granitoid complex is related to magma mixing of at least two types of magma.
The enclaves have relatively low (*’Sr/*Sr), ratios (0.705204—0.705914), and positive exi(#)values (1.65—2.57), which indicates that
the primary magma of the enclaves is a mantle— derived basaltic magma. The relationship between the enclaves and host rocks
suggests that mafic magma was injected into acidic magma to result in magma mixing. The results obtained by the authors provide
important evidence for the multiple origins of the concentrically zoned Alatage igneous complex that was generated by magma

mixing between crust—sourced acidic magma and mantle—derived mafic magma.
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Fig. 3 SiO, - K;O diagram of enclaves and host rocks (after
Guo et al.,2011)
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Fig. 4 Compositional variation diagrams of the dark enclaves and host rocks
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Fig.8 Cathodoluminescence images of zircons in sample 201311 from MME of the Alatage granite
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Table 2 Sr—Nd isotopic analyses of Alatage granitic rocks and MME

w(Sm) w(Nd) w(Rb) w(Sr)
Eae] ERE — Wgm/MNd NN (PNIMND, a0 ena(® ——————— TRbASr FsrSr (VSe/%sn),
10°° 10°°

130022h (ERES 206 89.4 0141514 0512637  86.507284 —0.019507 212 153 145 294176 0.717918 0.705204
13025h (ERES 234 960 0149633 0512629 92543706 —0.175562 1.65 108 202 1.49302 0.712367 0.705914
13026h ik 224 888 0155039 0512673 85346089  0.682743 230 131 218 1.68442 0.712847 0.705567
13026 —2h (ERES 214 866 0151527 0512653  83.401950 0292604 2046 131 216 1.69218 0.712622 0.705309
13029h (ERES 152 686  0.136545  0.512639  66.536659  0.019507 235 889 186 133111 0.711227 0.705474
13029—2h gORES 139 634  0.134995  0.512647  61.554065  0.175562 257 87.4 187 130746 0.711102 0.705451
13030h (ERES 234 951 0151687 0512648 91497281  0.195069 194 140 249 1.56266 0.712275 0.705521
2636—1—1* T KIERE 106 5288 01213 0512584 0512345 —1.053375 1.85 377 408 4278  0.72397 0.705 615
3* PBBPRIER S 1765 709 0.1506 0512634 0512337 —0.078028 170 111 118 2549 0.72351 0.712574
5* FERANKE 2217 1051 01277 0512593 0512341 —0.877812 1.78 1422 103 2629  0.71691 0.7056 304
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x3 MAEREEHREEREHER U-PbATER
Table 3 U—Pb isotope analyses of zircons from MME OF the Alatage granitic rocks
Fr R0 A R E R Ma
il Th U e 7P/ Ph 1o *PbU 1o *“Po/P*U lo PoU 16 PVU 1o
201311—1 443,77 123922 036  0.05190 0.00194 0.34645 0.01253 0.04838  0.00059 302.00 9.45 304.60  3.62
201311—2 254.23 549080 046  0.05263 0.00264 0.34799  0.01699 0.04793  0.00069 303.20 12.80 301.80 4.24
201311—3 197.28 401.62 049  0.05256  0.00300 0.34558  0.01925 0.04767  0.00075 301.40 14.53 300.20  4.60
201311—4 391.01 930.48 042  0.05326 0.00203 0.35357  0.01309 0.04812  0.00060 307.40 9.82 303.00 3.68
201311—5 342.68 679.50 050  0.05227  0.00341 0.34408  0.02191 0.04772  0.00083 300.30 16.55 30050  5.11
201311—6 365.46 1090.87 034 0.05418 0.00264 0.35620 0.01686 0.04766  0.00069 309.40 12.62 30020  4.24
201311—7 172.06 523.55 0.33 0.05412  0.00232 0.36401  0.01518 0.04877  0.00065 315.20 11.30 307.00 399
201311—8 267.65 74970 036  0.05363  0.00258 0.35293  0.01657 0.04771  0.00069 306.90 12.44 300.50 4.27
201311—9 433.54 781.41 0.55 0.05259  0.00213 0.34563  0.01369 0.04765  0.00062 301.40 10.33 300.10 3.84
201311—10 385.51 807.69 048  0.05285 0.00230 0.35224  0.01496 0.04833  0.00067 306.40 11.24 30430  4.10
201311—11 41211 114392 036  0.05274  0.00212 0.35134  0.01385 0.04830  0.00064 305.70 10.41 30410 394
201311—12 45095 141422 032  0.05608 0.00310 0.37694  0.02047 0.04873  0.00079 324.80 15.09 306.70  4.87
201311—13 275.15 728.48 038  0.05347 0.00273 0.35713  0.01791 0.04842  0.00074 310.10 13.40 304.80  4.55
201311—14 322.14 806.41 040  0.05399 0.00312 0.36040  0.02050 0.04839  0.00081 312.50 15.30 30470 497
201311—15 317.17 72099 043 0.05532  0.00286 0.36668 0.01870 0.04806  0.00075 317.20 13.89 302.60 4.62
201311—16 208.93 623.70 0.33 0.05474  0.00318 0.36647  0.02099 0.04853  0.00082 317.00 15.60 305.50  5.05
201311—17 377.89 941.02 040  0.05420 0.00283 0.36255 0.01883 0.04848  0.00078 314.10 14.03 305.20 4.77
201311—18 470.19 1263.15 037 0.05542 0.00306 0.37426  0.02055 0.04894  0.00082 322.80 15.19 308.00 5.02
201311—19 253.74 596.83 0.43 0.05487  0.00352 0.36816  0.02340 0.04863  0.00091 318.30 17.37 306.10  5.58
201311—20 318.59 827.75 038 0.05836  0.00413 0.39289  0.02755 0.04878  0.00097 336.50 20.08 307.00 599
201311—21 131.28 27797 047 00598 0.00475 0.40361 0.03176 0.04900  0.00108 344.30 2298 308.40  6.66
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WESAE , IR HIE BT Kl il 48 )5 55 e — o e e v
BB (Gu et al.,2006) . IR 182 B, Bl H7 3545 16
B AR T R 28 /0t B R A A TR R U Y A
RO AR IR A . St A R T Re IR T
Mt AR T R bt . FE L F b AR i A RIE &
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Mo IR AR 10 v i, 2R DT AR <1 0 8 O i oA 35
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Jo R o A6 B A AR B T e . AR 4 Forst
et al.(2001) 9l 582, L 3 P ena(0) (ELFRRAIE 1 46 1 2, B2
M0 5P 5 ) A R ) S S R R D R T R
B R AR B A ARG 10180 9. H b mT DL A A
AT 5 A W RRIE 38 e A Wty A=A K Ll 1L
7 R A I — R B ) i A b e e ) A K

6 zt i
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