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Abstract: The Zhongzaohuo mafic dyke swarms in East Kunlun are principally composed of dioritic porphyrite with minor

lamprophyre, porphyritic diabase, and diabase. The LA—ICP—MS zircon U—Pb dating indicates that the mafic dykes were emplaced
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at (249+1) Ma. The mafic dykes are enriched in LILE and depleted in HFSE. The rocks have higher total REE, with slightly
enriched LREE (X REE=99.9x107°~173.9x10°° , (La/Yb)x=3.5~9.3). Source region analysis shows that mafic magma resulted from
the fluid from subducted ocean crust and the mantle metasomatism, and partial melting played a dominant role in magma evolution,
while crustal contamination and fractional crystallization played a limited role in magmatic differentiation. Tectonic setting analysis
shows that the formation of the rocks was related to subduction; in combination with the tectonic evolution of East Kunlun, the
authors hold that the formation process of mafic dyke swarms in this paper is as follows: in early Triassic, as the result of northward
subduction of Paleo— Tethys Ocean, fluids from the subduction slab were dehydrated and mantle peridotite experienced
metasomatism, which promoted the mantle peridotite partial melting into mafic magma; the magma was affected by the dynamic
background of the back—arc extension, and then it migrated upward to the upper crust along the fissures to form the mafic dykes.
Key words: East Kunlun; mafic dykes; zircon U-Pb geochronology; fluids in subduction zone
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Fig. 2 Outcrop photos and photomicrographs showing the typical textures of the mafic dykes
a— Diabase dyke; b—Porphyritic diabase ; c—Dioritic porphyrite; d—Lamprophyre

Pl-Plagioclase; Py—Pyroxene; Am—Amphibole; Ep—Epidote
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Table 1 LA—ICPMS zircon U—Pb data for Zhongzaohuo mafic dyke
il TEE P E/10° A7 Z EL A [T 2 A e / Ma
WS
Pb 232Th ZSSU Th/U 2()7Pb/206Pb lo 207Pb/235U lo ZOGPb/ZESU lo 207Pb/235U lo 206Pb/238U 1o
0430B01 36.0 159 218 0.73 0.0495 0.0019  0.2671 0.0101 0.0393  0.0004 240 8 248 2
0430B02 282 123 208  0.59 0.0537 0.0021 0.2919 0.0112  0.0397  0.0005 260 9 251 3
0430B03 252 102 180 0.57 0.0541 0.0021 0.2895 0.0107  0.0392  0.0004 258 8 248 3
0430B04 453 205 275 074 0.0495 0.0018 0.2722 0.0102 0.0398 0.0005 244 8 251 3
0430B05 36.5 149 242 0.6l 0.0600 0.0022  0.3330 0.0145  0.0396  0.0007 292 11 250 4
0430B06 37.1 157 215 073 0.0601 0.0022  0.3252 0.0108  0.0394  0.0005 286 8 249 3
0430B07 275 118 199 0.59 0.0491 0.0020  0.2607 0.0103  0.0386  0.0005 235 8 244 3
0430B08 335 160 243 0.66 0.0526 0.0020  0.2887 0.0111 0.0399  0.0005 258 9 252 3
0430B09 72 343 417 0.82 0.0513 0.0016  0.2809 0.0086  0.0397  0.0003 251 7 251 2
0430B10 328 149 224 0.66 0.0561 0.0021 0.3066 0.0112  0.0397  0.0004 272 9 251 2
0430B11 279 124 212 058 0.0514 0.0021 0.2767 0.0111 0.0393 0.0004 248 9 248 3
0430B12 55.8 288 320 0.90 0.0538 0.0017  0.2936 0.0093  0.0395  0.0004 261 7 250 3
0430B13 233 101 170 0.60 0.0582 0.0026 0.3139 0.0135 0.0395 0.0005 277 10 249 3
0430B14 312 145 229  0.63 0.0502 0.0019  0.2724 0.0102  0.0395  0.0005 245 8 250 3
0430B15 394 201 252 0.80 0.0554 0.0019  0.3035 0.0108  0.0396  0.0004 269 8 251 3
0430B16 356 177 240  0.74 0.0561 0.0020 0.3054 0.0111 0.0396 0.0005 271 9 250 3
0430B17 395 184 207  0.89 0.0623 0.0025 0.3350 0.0132 0.0394 0.0005 293 10 249 3

(ALK=K,O+Na,0) 4 T 3.6%~4.8% , Na,O/K-O F {H
R 1.3~3.3, RI M E A FEAE . ALOs N 15.7%~
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Table 2 Major element compositions of mafic dykes in the Zhongzaohuo area(%)

o D423 D355 D437 D437 D452 D452 D000 D000 D449 D464 D000 D437

i 3-1 6-1 9-4 9-5 3-2 3-3 3-1 7-1 5-1 5-2 2-1 9-1
HE O EREs ARSTEs) WS ()
Si02 56.16 56.62 55.10 5591 49.75 50.26 56.52 52.76 5253 50.88 51.08 48.41
AlLOs 18.29 18.46 17.59 17.87 18.26 18.42 17.60 15.73 17.23 17.84 18.90 17.98
Fe, 03 1.80 3.46 1.36 1.34 2.56 235 2.50 0.55 1.55 1.58 2.13 1.00
FeO 5.30 4.30 5.88 7.20 7.15 7.10 5.55 6.30 5.85 725 6.55 7.80
CaO 7.35 6.78 6.85 7.11 8.91 8.64 6.88 7.56 6.58 7.35 7.42 7.98
MgO 3.71 335 3.53 1.75 4.00 3.67 2.69 5.04 3.56 352 4.84 3.53
KO 1.50 1.72 1.60 1.41 0.94 0.92 1.23 1.44 1.14 1.99 1.99 1.76
Na,O 3.08 2.65 2.90 326 2.68 2.74 3.15 2.19 3.70 248 2.59 3.01
TiO, 0.94 1.00 0.92 0.77 1.28 1.21 0.86 0.96 0.86 1.02 1.05 1.02
P,0s 0.15 0.22 0.18 0.50 023 023 022 0.19 0.28 0.31 0.17 0.29
MnO 0.12 0.10 0.14 022 0.19 0.19 0.17 0.12 0.15 0.17 0.16 0.17
H,0" 1.17 1.09 2.14 1.47 2.36 2.47 1.82 3.30 3.02 2.54 2.60 3.30
CO, 0.24 0.04 1.63 0.99 1.53 1.63 0.64 3.72 3.36 2.86 0.31 3.55
LOST 0.82 0.68 2.99 1.45 3.12 3.16 1.95 6.38 5.68 4.49 222 6.15

TOTAL 99.81 99.79 99.82 99.80 99.84 99.83 99.83 99.86 99.81 99.79 99.79 99.80
Mg 5222 50.73 49.46 28.76 46.45 44.75 42.04 58.08 49.46 4432 53.71 43.51

1 :Mg*=100xMg""/(Mg”+Fe™")
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Table 3 Trace element compositions of mafic dykes in the Zhongzaohuo area(10°°)
D423 D355 D437 D437 D452 D452 D000 D000 D449 D464 D000 D437
P 3-1 6-1 9-4 9-5 3-2 33 3-1 7-1 5-1 52 2-1 9-1
ey SRS WK Mg ()

La 21.5 21.3 21.7 258 16.0 17.2 31.39 16.39 17.0 21.9 12.78 16.9
Ce 422 44.0 43.0 53.9 36.2 359 61.33 34.52 424 46.0 28.57 35.0
Pr 4.70 5.30 490 6.44 428 4.60 723 4.55 4.83 5.80 393 430
Nd 182 21.1 18.6 26.5 179 193 27.17 18.59 214 24.1 16.79 182
Sm 3.80 4.62 4.01 5.66 427 448 4.77 3.88 4.66 5.54 3.67 4.11
Eu 1.03 1.04 1.06 1.58 1.21 1.29 1.49 1.22 1.25 1.39 1.20 1.192
Gd 3.52 4.14 3.61 5.29 424 4.56 439 3.54 4.59 5.44 3.74 4.07
Tb 0.58 0.690 0.597 0.901 0.725 0.769 0.69 0.55 0.754 0.985 0.62 0.661
Dy 3.50 4.16 3.66 5.70 4.63 493 4.04 297 4.59 6.43 3.71 4.13
Ho 0.715 0.807 0.740 1.15 0.939 0.997 0.84 0.58 0.924 1.36 0.77 0.832
Er 2.01 225 2.17 337 2.65 2.82 230 1.46 2.69 391 2.09 232
Tm 0.309 0.334 0.324 0.529 0.405 0.433 0.36 023 0.405 0.616 0.32 0.352
Yb 2.08 227 220 361 2.70 2.85 228 1.40 2.70 4.17 2.03 2.34
Lu 0297 0.327 0.327 0.550 0.396 0.419 0.38 022 0.402 0.623 0.34 0.348
Y 19.6 2211 21.1 329 26.4 26.7 21.59 14.55 254 36.7 19.29 23.0
>~ REE 124.0 134.4 127.9 173.9 122.9 127.2 170.3 104.6 1339 164.8 99.9 117.7
Rb 683 70.7 67.1 492 357 320 45.66 95.09 379 76.3 85.60 842
Ba 385 539 397 437 229 239 267.7 368.5 331 478 467.0 410
Th 6.79 4.80 5.94 5.56 438 4.59 6.74 2.50 3.56 4.87 3.40 3.01
U 1.24 0.72 1.07 1.09 0.79 0.75 0.98 0.77 0.74 1.44 0.61 0.57
Ta 0.36 0.50 0.39 0.68 0.28 0.32 0.84 0.66 0.29 0.52 0.60 0.29
Nb 8.38 9.16 9.14 133 6.95 7.67 9.01 7.65 6.17 8.70 7.12 822
La 215 213 217 25.8 16.0 172 31.39 16.39 17.0 219 12.78 16.9
Ce 422 44.0 43.0 539 36.2 359 6133 3452 424 46.0 28.57 35.0
Pb 29.8 94.9 19.3 12.7 19.4 12.9 10.17 4222 28.1 9.00 4.30 11.0
Pr 4.70 5.30 490 6.44 428 4.60 723 4.55 4.83 5.80 393 430
Sr 374 376 367 431 358 364 448.2 400.5 442 436 441.8 387
Nd 182 21.1 18.6 26.5 17.9 193 27.17 18.59 214 24.1 16.79 18.2
Zr 126 138 126 184 115 121 178.8 134.0 133 198 119.0 112
Hf 3.59 3.83 3.53 4.89 320 348 39 33 3.79 5.29 3.0 3.04
Sm 3.80 4.62 4.01 5.66 427 448 4.77 3.88 4.66 5.54 3.67 4.11
Eu 1.03 1.04 1.06 1.58 1.21 1.29 1.49 1.22 1.25 1.39 1.20 1.192
Dy 3.50 4.16 3.66 5.70 4.63 4.93 4.04 297 4.59 6.43 371 4.13
Y 19.6 221 21.1 329 26.4 26.7 21.59 14.55 254 36.7 19.29 23.0
Ho 0.715 0.807 0.740 1.15 0.939 0.997 0.84 0.58 0.924 1.36 0.77 0.832
Yb 2.08 227 220 361 2.70 2.85 228 1.40 2.70 4.17 2.03 2.34
Lu 0297 0.327 0.327 0.550 0.396 0.419 0.38 022 0.402 0.623 0.34 0.348
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