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Fig. 1 Simplified geological map of the outcrop area of diabase in the northwestern part of the Tarim basin

D,—C,—Middle Devonian—Lower Carboniferous; (C,—P)kl* —Lithological segment a of turbidite of the Upper Carboniferous—Lower Permian
Kalazhierjin Group ; (C,—P,)kl°— Lithological segment b of turbidite of the Upper Carboniferous—Lower Permian Kalazhierjin Group;
P,by—Lower Permian Biyouleti Group; Qx— Lower Pleistocene Xiyu Formation ; Q,s—Holocene ; Bp,—diabase;

1—=Thrust; 2—Strike—slip fault;3—Fault of uncertain nature
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Table 1 Chemical composition (%) of diabase in the northwestern part of the Tarim basin

5 Si0;  TiO,  ALO; TFe,O0; Fe;O;  FeO  MnO  MgO CaO  Na,0O KO P:0s  LOI TOTAL
03WQ12 4484 329 1698 14.07 597 9.00  0.11 422 530 404 079 0.70  5.69 100.03
03WQ13 4864 233 1545 11.16 5.19 6.63 0.13 354  7.88 3.83 0.61 056  6.01 100.12
03WQ14 4478 3.02 1611 13.12 484 920  0.15 4.58 6.62 410 071 072 651 100.42
03WQ15 4621 328 1696 13.08 521 8.75 0.11 444  6.53 4.25 0.71 072  4.14 10043
03WQ16 4434 321 1670 13.17 545 8.58 0.13 394 692 408 0.57 0.74  6.65 100.45
03WQ17 4727 3.16 17.16 1295 4.60 9.28 0.09 443 5.15 3.97 0.64 070 490 100.42
03WQ18 4463 337 1642 1442 571 9.68 0.15 482  6.15 3.43 0.89 072 536  100.36
03WQ19 4442 3.17 1608 1284 492 8.80 0.10 433 622 485 0.53 054 731 100.39
03WQ20 44890 325 1618 1371 1721 722 0.10 394 764 441 0.94 056 445 100.07
03WQ36 4754 244 1652 1228 7.02 5.85 0.12 2.57 6.71 3.98 1.64 086 526  99.92
03WQ37 4696 247 1666 1198 6.51 6.08 0.11 3.25 696  4.07 1.48 085 512 9991
03WQ38 4742 250 1658 1223 643 6.45 0.06  4.03 6.35 3.89 1.26 085 471 99.88
03WQ39 4934 257 17.04 1239 758 5.35 0.13 196 560  4.26 1.78 089 374  99.70
03WQ40 4748 247 1675 11.86 10.15 1.90  0.06 1.66  7.57 3.99 1.79 087 527 99.77
03WQ41 4709 246 1651 11.68 7.02 5.18 0.14 2.48 736 415 1.85 087 522  99.81
03W042 4746 248 16.83  9.65 7.31 2.60  0.07 2.53 8.44 404 1.36 0.85 593 99.64
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Table 2 REE and trace element compositions (10°) of diabase in the northwestern part of the Tarim basin
B BRATERR/R SR AR A - T ARG T SR BRAT U R P gl
0BWQ-12 BWQ-13 (BWQ-14 03WQ-15 BWOQ-16 03WOQ-17 03WQ-18 (3WQ-19 (BWQ-20| (3WQ-36 (3W(Q-37 (3W(Q-38 BW(Q-39 03WQ—40 (BWQ-41 (BW(Q-42
La 46.3 42.8 45.5 47.6 47.5 48.8 43.8 359 35.6 43.8 44.6 44.1 45.0 45.5 45.0 45.1
Ce 96.1 87.5 939 98.8 97.9 100.4 91.6 76.0 76.1 94.3 95.8 94.5 87.5 97.4 97.5 96.8
Pr 11.19 102  11.02 116 11.5 11.7 10.8 9.14 9.29 11.5 11.8 11.6 11.9 11.9 11.9 11.8
Nd 47.0 429 46.4 48.6 48.3 49.0 45.9 40.6 41.2 51.3 52.2 51.8 53.2 52.7 53.0 52.6
Sm 8.81 8.31 8.78 9.08 8.98 9.10 8.62 7.95 8.23 10.7 10.9 10.7 11.0 10.9 11.0 10.9
Eu 2.85 2.27 2.86 3.06 2.86 2.88 2.72 2.58 2.67 3.27 3.35 3.34 348 3.40 343 342
Gd 8.03 7.80 7.98 8.25 7.99 8.12 7.78 6.66 6.90 9.50 9.90 9.82 10.14 10.10 10.08 10.05
Th 1.10 1.13 1.09 1.12 1.11 1.13 1.09 0.85 0.86 1.36 1.44 1.41 1.48 1.43 1.43 1.43
Dy 5.48 5.86 5.50 5.63 5.62 5.55 5.39 3.57 3.72 6.65 7.03 6.96 7.33 7.19 7.03 7.14
Ho 0.99 1.07 0.99 1.00 0.99 0.97 0.96 0.51 0.52 1.16 1.23 1.23 1.31 1.26 1.23 1.23
Er 2.53 2.70 2.47 2.52 2.51 2.52 2.40 1.09 1.11 2.78 2.91 2.96 3.08 3.02 2.92 2.98
Tm 0.34 0.38 0.34 0.35 0.34 0.34 0.33 0.12 0.12 0.37 0.38 0.39 0.41 0.41 0.38 0.38
Yb 2.30 2.54 2.25 2.24 2.22 2.23 2.12 0.70 0.67 2.32 245 2.44 2.55 2.53 243 247
Lu 0.34 0.39 0.34 0.35 0.34 0.35 0.32 0.09 0.087 0.35 0.38 0.37 0.38 0.38 0.36 0.36
8 Eu 1.03 0.86 1.04 1.07 1.02 1.02 1.01 1.08 1.08 0.99 0.98 0.99 1.00 0.99 0.99 0.99
Y REE 46.61 43.17 45.86 47.95 47.80 49.11 44.16 36.02 35.71 44.11 44.93 44.49 45.38 45.86 45.39 45.41
(La/Ybjn  13.95 11.66 14.03 14.70 14.77 15.11 14.34 35.67 36.89 13.05 12.61 12.50 12.22 12.46 12.82 12.65
Sr 1082 816 1294 1268 1147 1268 1299 848 1513 921 898 756 928 872 959 888
Rb 20.24 15.53 21.09 14.33 16.01 19.03 21.02 14.68 18.89 21.30 19.28 20.31 21.12 29.73 25.19 19.91
Ba 712.4 547.0 1029 915 616.8 792 1101 302.0 731.9 628.6 547.3 487.7 668.1 709.8 651.4 679.0
Th 5.48 7.98 5.35 5.31 5.46 5.37 4.88 3.98 3.90 4.09 4.30 4.23 4.36 4.37 4.20 4.23
U 1.53 2.09 1.50 1.43 1.63 1.47 1.37 1.11 1.06 1.17 1.19 1.17 1.21 1.88 1.23 1.44
Ta 4.37 3.22 4.25 4.14 4.21 4.26 3.93 2.93 2.83 3.12 3.35 3.30 2.70 3.40 3.29 3.29
Nb 60.0 44.4 59.8 59.4 61.1 62.9 57.3 43.8 42.6 48.3 49.7 49.2 39.5 50.0 48.6 50.4
Zr 285 243 285 284 294 291 270 228 228 314 326 324 260 332 322 333
Hf 6.98 6.15 6.72 6.69 6.66 6.65 6.22 5.33 5.35 7.10 7.64 7.61 6.23 7.87 7.56 7.63
Y 26.1 31.7 27.2 27.0 27.0 27.3 26.6 14.3 16.7 32.5 33.5 33.0 33.8 334 33.0 33.6
Se 13.0 13.3 12.8 13.1 12.9 12.8 14.4 73 8.2 11.0 11.4 11.1 11.3 11.0 11.0 114
Cr 3.96 29.39 8.37 5.98 3.34 3.63 6.63 36.37 14.76 6.03 2.39 1.84 20.69 5.66 4.44 3.06
\% 158 128 140 162 149 154 171 168 175 111 111 111 91 110 111 112
Ph 7.11 11.25 5.91 7.85 5.11 6.84 5.52 4.92 4.06 6.92 5.00 6.40 6.89 6.35 5.00 8.67
Nb/Ta 13.71 13.76 14.07 14.34 14.53 14.75 14.58 14.95 15.05 15.47 14.83 14.89 14.63 14.71 14.78 15.31
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Fig. 2 Chondrite—normalized REE distribution spidergram of
diabase dikes intruded into limestone of the Biyouleti Group

north of Karuole
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Table 3 “Ar/’Ar dating of diabase (03WQ-22) intruded into grayish white slate of the Kelazhierjin Group

TCC)  (“AAD. CAPAD. CAPAD. CAY AN, “Are/ Ar PAr(10"mol)  "Ar(Cum)(%)  Age(Ma) %l o (Ma)
400 97.1660 0.2467 3.4963 0.1713 24.5791 1.67 0.17 264 16
500 2103292 0.7063 2.1349 0.2091 1.7701 4.69 0.66 20 13
600  124.7971 0.3928 2.3561 0.1323 8.9112 4.99 1.18 100.1 4.6
700 59.0484 0.1967 2.9467 0.0606 1.1316 16.36 2.88 13.0 3.1
800 303101 0.0867 2.6683 0.0322 49144 52.66 8.35 55.9 1.5
900  46.9236 0.1004 15.2418 0.0366 18.5446 47.97 13.33 202.3 2.8
980  30.7871 0.0370 5.8282 0.0238 20.3551 30.57 16.51 220.9 2.9

1060 259574 0.0108 1.8178 0.0280 22.9269 72.34 24.02 247.0 24
1110 26.6341 0.0076 1.5113 0.0162 24.5207 88.76 33.24 263.0 2.5
1160  28.6504 0.0046 0.7338 0.0155 27.3602 136.04 47.37 291.1 3.0
1200 26.9700 0.0045 0.7200 0.0162 25.6866 99.47 57.71 274.6 2.6
1250 25.2041 0.0050 1.1675 0.0155 23.8237 145.26 72.79 256.0 2.5
1300  24.0479 0.0092 3.3590 0.0177 21.6136 115.14 84.75 233.7 2.5
1350  24.5051 0.0107 3.3861 0.0170 21.6268 135.43 98.82 233.9 24
1400 33.7339 0.0528 5.3479 0.0312 18.5932 11.35 100.00 202.8 3.1
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Table 4 “Ar/Ar dating of diabase (03WQ-45) intruded into in limestone of the Biyouleti Group

TCC)  (AvAD.  CAAD.  CAY AN CAY A “ArtAr “Ar10mol)  “Ar(Cum)(%)  Age(Ma) +10 (Ma)
400 69.8108 0.1877 1.8336 0.1170 14.4923 2.34 0.18 159.4 8.4
500 33.2370 0.0971 1.9941 0.0516 4.6829 4.09 0.48 53 11
600 20.7424 0.0535 1.7394 0.0356 5.0717 7.32 1.03 57.4 24
700 10.5028 0.0149 1.2861 0.0207 6.1945 36.58 3.78 69.86 0.99
800 14.7586 0.0162 1.7809 0.0191 10.1142 58.06 8.14 112.7 1.3
900 26.8520 0.0356 7.4926 0.0214 16.9642 91.78 15.04 185.2 22
980 25.0529 0.0256 6.7327 0.0195 18.0565 93.40 22.06 196.5 2.0
1030 22.5100 0.0122 1.3389 0.0256 19.0265 4121 25.15 206.5 2.0
1080 21.5053 0.0082 1.0420 0.0152 19.1774 86.74 31.67 208.0 2.0
1130 23.2597 0.0064 0.8304 0.0152 21.4433 143.85 42.48 231.1 23
1180 24.3781 0.0046 0.5828 0.0148 23.0580 195.74 57.19 247.4 2.6
1210 23.1181 0.0056 0.7395 0.0155 21.5163 114.62 65.80 231.9 2.7
1260 20.7272 0.0069 1.3426 0.0156 18.8070 201.26 80.92 204.2 23
1310 20.9143 0.0106 2.1303 0.0168 17.9593 214.98 97.08 195.5 22
1360 29.8231 0.0415 3.4777 0.0231 17.8513 25.32 98.98 194.4 23
1410 32.0472 0.0462 4.2988 0.0249 18.7559 13.56 100.00 203.7 35
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Fig. 3 *Ar/”Ar spectrum of diabase intruded into grayish white

slate of the Kelazhierjin Group
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Diabase evidence for the early Mesozoic extension

in the western Tarim basin, NW China

LUO Jin—hai', CHE Zi-cheng', ZHOU Xin—yuan?, LI Yong’, LI Jian-1i’, ZHANG Jing—yi'

(1. State Key Laboratory of Continental Dynamics( Northwest University), Xi’an 710069, Shaanxi, China;
2. Exploration & Development Research Institute, Tarim Oilfield Branch, Sinopec, Korla 841000, Xinjiang, China

Abstract : Diabase dikes exposed on the northwestern margin of the Tarim basin contain 44.34% —49.3% SiO,

have higher values of Na,O+K,O (4.32% ~ 6.04%) and Na,O/K,O (2.23—9.15), showing the features of intraplate

basalt. The diabase is also characterized by a lower total REE content (X REE=35.71-47.95 pg/g) and a higher

ratio of (La/YDb)n (11.66—14.77) and no pronounced Eu anomaly. The geochemistry of the diabase suggests that it

was derived from enriched mantle sources. “Ar/*Ar dating of the diabase yields ages of 235.6 and 203.7 Ma. The

above —mentioned geochemical characteristics combined with an integrated analysis of the Triassic —Jurassic

sedimentary and tectonic settings of the western Tarim basin,

especially the Tajikistan basin and Karakumy basin

west of the Tarim basin suggest that:in the Triassic—Jurassic the western Tarim basin was in a prelude stage of

Cretaceous —Paleogene intense subsidence and its main part was still in an uplift stage against the general

extensional setting.
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