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Table 1 Stratigraphic timescale of Permian volcanic rocks as well as overlying
and underlying surrounding rocks in Tahe area
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Fig.2 Distribution of basic and intermediate—acidic volcanic

rocks in north Tarim Basin (modified after Yang et al., 2005a)
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Table 2 Main elements (%), minor and rare earth elements (10°) in volcanic rocks and

F2 EAMXALEREABEIXABREEETE (%) SHE FHLTEA0®

peripheral outcrop district of Tahe area

FEYS S99(1)  S99(2) HTI(1) HTI(2) S79¢4) S86(1)  S91(4)  S102(4)  S112(1) T205(3) T208(1)
ik Zuls s s s SR Rh RTh SRS Rwdh s Rk
THITHR
SiO 44.25 44.02 44.19 41.64 69.04 66.8 66.28 69.53 67.69 68.01 67.88
TiOy 4.03 435 4.10 428 0.63 0.66 0.7 0.63 0.65 0.61 0.67
Al05 14.21 15.15 13.43 14.83 14.02 13.96 14.47 132 13.41 13.73 13.77
MgO 3.87 4.1 7.89 6.38 1.0 0.77 0.64 0.78 0.65 0.54 1.14
CaO 8.03 8.26 4.13 6.14 1.52 1.79 2.18 1.54 1.96 2.02 1.56
Na;O 291 3.47 3.15 3.09 3.38 3.30 3.40 3.03 3.09 3.26 3.22
K20 0.58 0.63 0.85 1.16 4.95 4.78 4.87 3.89 491 4.95 422
P20s 1.28 1.35 1.16 131 0.16 0.24 0.22 0.15 0.15 0.20 0.21
TFe203 1779 17.07 16.48 16.89 3.80 593 4.87 5.53 5.80 493 5.50
FeO 7.58 6.90 6.29 9.38 2.19 3.48 3.05 3.48 2.37 223 3.56
K20+NayO 3.49 4.11 4.01 425 8.33 8.08 8.27 6.92 8.00 8.21 7.44
K;0/NayO 0.20 0.18 0.27 0.38 1.46 1.45 1.43 1.28 1.59 1.52 1.31
LOI 2.55 1.49 4.30 2.96 0.88 0.99 1.76 0.84 0.91 122 1.17
W ITER
Hf 8.12 8.96 7.86 8.46 11.14 10.64 11.36 11.10 10.36 10.73 1276
Ta 221 2.55 2.20 2.38 224 2.30 2.31 2.12 2.24 2.02 2.39
Th 4.04 428 3.88 3.94 20.92 21.36 21.91 20.76 22.69 17.49 21.83
Rb 10.40 10.72 16.40 27.30 176.24 164.74  185.79 153.14 183.13 147.44 182.46
Zr 36470 38270  321.40 33390  435.68 336.08 42557  426.90 387.28 431.85 508.70
Nb 32.32 37.83 30.77 38.84 31.73 28.66 32.94 29.65 29.05 28.57 35.56
Ba 62330 63630 64520  684.30 1041.17 90330 96732  713.89 959.51 982.35 815.61
Sr 356.60  386.30 252.00  302.70 131.26 103.06  110.71 119.40 129.63 121.09 120.96
M fouE
La 49.00 52.90 39.20 47.00 74.11 67.47 84.81 79.34 77.58 66.24 83.01
Ce 104.10  101.70 87.40 96.40 144.80 14136 150.20 154.00 148.20 119.40 147.82
Pr 13.17 12.67 13.43 12.05 17.48 15.32 16.50 18.70 16.80 14.95 16.19
Nd 48.09 50.20 51.39 48.18 63.11 59.85 57.53 68.05 53.68 50.33 56.04
Sm 11.77 12.03 11.78 12.46 11.19 9.46 10.71 13.29 10.64 10.29 10.61
Eu 3.65 3.86 3.38 3.77 1.99 1.52 2.11 191 1.87 1.73 2.12
Gd 10.90 11.31 10.25 10.89 10.30 8.66 10.90 10.70 9.74 9.50 10.80
Tb 1.58 1.71 1.47 1.57 1.30 1.25 1.53 1.43 1.37 131 1.49
Dy 8.52 8.96 7.86 8.58 7.02 7.49 7.98 8.14 7.16 7.30 7.76
Ho 1.59 1.68 1.48 1.63 1.30 1.33 1.56 1.56 1.31 1.42 1.49
Er 3.96 4.41 3.86 4.06 3.36 3.32 4.04 3.96 3.37 3.7 4.12
Tm 0.55 0.62 0.54 0.59 0.48 0.49 0.59 0.58 0.48 0.56 0.61
Yb 3.33 3.67 3.37 3.68 3.13 3.26 3.81 3.63 3.08 3.68 3.94
Lu 0.48 0.53 0.48 0.53 0.45 0.50 0.54 0.54 0.43 0.53 0.57
>~ REE 260.75 26636  236.03  251.55 34044  321.27  352.88 365.87 335.75 290.96 346.57
8 Eu 0.97 1.00 0.91 0.92 0.55 0.50 0.59 0.44 0.55 0.53 0.60
Lan/Ybn 9.93 9.72 7.86 8.63 15.98 13.92 15.02 14.74 16.99 12.15 14.21
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5 T443(1) T452(1) T453(2) KP(1) KP(2) KP(3) KP4) KU(1) KU(2) KA(1) KA(2)
oy L ges vy g Xk XlE Xaln Xla . R R RS e
FRTE
SiO; 67.01 67.38 68.49 4548 44.56 43.32 44.36 69.42 75.93 67.06 67.24
TiO, 0.70 0.59 0.72 4.33 3.75 4.74 3.88 0.37 0.30 0.53 0.48
Al,O3 13.75 13.60 12.97 12.79 12.53 13.09 13.00 14.19 11.40 15.54 14.47
MgO 1.04 1.00 0.54 3.22 4.20 4.38 4.62 0.44 0.30 0.25 0.31
CaO 0.94 1.76 2.13 7.00 7.55 6.82 745 2.11 1.11 1.11 1.68
Na,O 2.57 3.10 2.97 2.80 2.97 2.23 3.02 2.77 2.65 343 3.28
K>O 4.98 4.64 4.53 0.99 0.88 0.60 1.67 5.01 442 5.23 4.50
P»0s 0.21 0.15 0.17 1.53 1.75 1.73 1.36 0.15 0.07 0.19 0.16
TFe,03 5.85 6.04 5.62 2.39 2.20 4.77 5.22
FeO 3.52 3.59 2.51 9.95 10.36 10.48 10.00 1.33 0.97 3.05 3.34
K>0+Na,O 7.55 7.74 7.50 3.79 3.85 2.83 4.69 7.78 7.07 8.66 7.78
K>0/Na,O 1.94 1.50 1.53 0.35 0.30 0.27 0.55 1.80 1.67 1.52 1.37
LOI 2.44 0.90 1.20 2.67 2.56 2.72 1.67 2.52 1.10 1.79 241
TR TE %
Hf 6.97 10.55 11.49 9.11 8.58 8.84 7.56 5.96 4.56 12.87 10.04
Ta 2.18 2.22 2.26 1.97 2.16 1.90 1.65 0.95 0.94 2.80 2.70
Th 21.90 2225 20.35 4.64 5.75 4.04 3.61 17.63 18.49 15.33 14.86
Rb 202.25 161.37 164.31 12.88 11.02 24.22 18.06 186.70 144.30 128.00 107.60
Zr 266.18 405.28 469.08 437.25 417.22 439.54 329.98 206.20 143.40 549.90 325.00
Nb 30.08 28.78 30.31 47.40 41.67 44.09 40.09 10.28 9.18 40.60 38.89
Ba 884.80 975.46 977.90 670.79 692.39 516.46 495.84 655.70 506.00 1118.50  1296.00
Sr 95.01 120.14 137.25 286.56 367.01 164.58 192.92 89.96 73.83 102.90 108.90
Fidous
La 67.25 80.94 77.69 39.03 43.39 34.84 30.49 45.45 44.55 82.50 71.83
Ce 120.50 155.30 148.00 77.19 87.37 72.84 57.38 86.08 81.00 155.70 148.70
Pr 14.37 18.16 17.74 9.52 11.15 10.55 8.26 10.52 10.08 18.63 16.57
Nd 45.70 59.52 57.58 48.83 51.96 43.65 36.35 35.26 32.60 59.78 58.44
Sm 9.11 11.55 11.45 10.39 12.03 11.16 8.33 6.97 6.20 12.02 10.97
Eu 1.66 1.87 2.03 3.63 3.82 3.55 2.60 1.30 0.82 3.10 1.94
Gd 8.39 11.30 11.70 12.12 13.56 12.56 9.08 6.03 5.13 11.42 9.99
Tb 1.13 1.53 1.52 1.82 1.92 1.80 1.34 0.69 0.50 1.63 1.64
Dy 6.31 8.48 8.53 9.68 9.91 9.92 7.30 342 2.07 9.19 9.24
Ho 1.18 1.62 1.60 2.16 2.25 2.28 1.57 0.57 0.32 1.69 1.73
Er 3.16 4.27 4.31 5.54 5.73 6.12 4.57 1.40 0.80 4.29 4.37
Tm 0.74 0.62 0.64 0.82 0.85 0.85 0.64 0.20 0.11 0.62 0.61
Yb 3.03 3.91 4.13 4.46 4.43 4.26 341 1.20 0.75 3.98 4.06
Lu 0.46 0.57 0.58 0.63 0.71 0.59 0.53 0.18 0.11 0.59 0.60
Y REE 282.75 359.75 347.59 225.82 249.08 214.97 171.85 199.27 185.04 365.18 340.74
& Eu 0.57 0.49 0.50 0.99 0.945 0.92 091 0.60 043 0.80 0.56
Lan/Ybn 14.98 13.95 12.68 5.90 6.00 5.50 6.00 25.50 40.20 13.90 11.90
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Geochemical characteristics and geological significance of Late Hercynian
volcanic rocks in Tahe area

CUI Ze—hong", TANG Yue’

(1. Research Institute of Petroleum, PetroChina Research Institute of Petroleum Exploration & Development, Beijing 100083, China;
2. Basin & Reservoir Research Center, China University of Petroleum, Beijing 102249, China;
3. Development and Research Center, China Geological Survey, Beijing 100037, China)

Abstract: Core observation shows that mafic volcanic and intermediate —acidic volcanic rocks were developed
successively in Tahe area in Late Hercynian. These two types of volcanic rocks have different geochemical
compositions. In mafic volcanic rock, K,O +Na,O =3.49%~4.25% ,K,O/Na,O =0.18~0.38 <1, large —ion lithophile
elements (LILE) K, Rb, Ba, Th and high—field strength elements (HFSE) Nb, Ta, Ti, Zr, P are high, and 8Eu=1,
with no significant anomaly, suggesting that this type of volcanic rock belongs to the sodic series basalt. As for
intermediate—acidic volcanic rock, K,O+Na,O= 6.86%~8.82% ,K,O/Na,O=1.25~1.59>1, HFSE Nb, Ta, Sr, P, Ti
are poor, LILE K, Rb, Ba, Th are high, and d Eu=0.43~0.66<1, with negative anomaly, implying that this kind of
volcanic rock is potash basaltic or high potassium —calcium alkaline —dacite. The HESE ratios Th/Ta and Nb/U
imply that basalt and dacite don’t have obvious affinity, the basalt originated from the mantle, whereas the dacite
originated from the crust. A comparison with the igneous rocks of adjacent areas shows that the basalt and dacite are
similar respectively to the basalt in Tazhong and the granite in South Tianshan in geochemical characteristics. An
analysis of tectonic sub—diagram reveals that the basalt was formed in the intraplate rift, whereas the dacite and
granite were formed on the edge of the island arc plate tectonic setting. As a special paleo—tectonic location, Tahe
area has well—developed basalt and dacite, which are the coupling results of the intraplate main rift basin and the
volcanic—arc edge.

Key words: basalt; dacite ; geochemistry ; tectonic setting ; geological significance
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