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Table 1 Element composition for velcanic rocks of the Aikendaban Formation (ws/10% for oxides yws/107° for

elements)
2% rHzRE HAZRE XRHELE HEs HlEE HEE Hms HEXESE R | FRE
e AL-39 Al-41 | Al44 [Al45 | AI38 | Al2 Al-4 | Al47 [AL17] Al i i
S0, 41. 69 47.66 5188 53.46 54.79 58.73 59. 99 61.74  62.73 65.99 66.0 54.4
TiO, 0.91 1.06 .32 1.31 1.19 1.28 0.94 0.97 0.47 0.89 0.5 1.0
AlLO; 18. 29 15.99  15.34 15.20 17.23 18.37 15.63 17.82  14.99 14.82 15.2 16.1
Fe,O3 4,14 4,56 3.81 3.13 3.31 2.22 2.60 4. 30 2.23 5.16 * *
FeO 3.30 5. 00 4.18 4.48  3.00 2.70 3.10 1.25 2.20 1.20 4.5 10.6
MnO 0.23 0.30 0.17 0.16 0.13 0.11 0.15 0.07 0. 20 0. 05
MgO 4.78 8.76 7.76 7.46  3.92 2.00 3.37 1.13 3.13 0.88 2.2 6.3
Ca0O 20.43 5.76 4. 77 5.01 5.31 3.79 0.76 0.55 0.42 0.57 4.2 8.5
Na;O 0.33 3.85 4.58 4.75  4.22 4.52 4.10 4.76 2.12  4.56 3.9 2.8
0] 0.11 1.69 2.20 1.75  4.26 4. 64 5.72 5.44 8.96 4.92 3.4 0.34
PO 0. 20 0. 22 0.39 0.33  0.34 0. 36 0. 47 0.30 0.20 0.24
Pk 5.55 5.12 3.59 2.95 2.33 1. 30 3.15 1. 62 2.44  0.64
BE 99. 96 99.97  99.99 99.99 100.03  100.02 99. 98 99.95 100.09 99.92 99.9  100.0
Na,0+K:0 0. 44 5. 54 6.78 6.50  8.48 9.16 9.82 10.20  11.08 9.48
Na.O/K.0 3. 00 2.28 2. 08 2.71 0.99 0.97 0.72 0. 88 0.24 0.93
o —0.15 6. 59 5.18 4.04  6.10 5.33 5. 68 5.55 6.22 3.91
T 19. 74 11.45 8.15 7.98 10.93 10. 82 12.27 13.46  27.38 11.53
AR 1.02 1.68 2.02 195 2.21 2.41 3.99 3.50 6.12 4.21
SI 37.76 36,71  34.44 34.59  20.95 12. 44 17. 84 6.69 16.79 5.26
La 18. 82 11.01  37.02 30.28 50.62 56. 06 19.75 52.45  13.63 23.91 30 11
Ce 38 27.32  81.49 68.92 171.8 258. 3 40. 4 188. 6 32.75 56.2 64 23
Pr 4.47 3.43 9.62 7.93 13.87 19. 48 5.83 16. 75 339 5.61 7.1 2.8
Nd 21.49 15.9 34,2 31.24 49.6 63. 84 22.18 58.13  12.74 24.13 26 12.7
Sm 5.72 5. 02 7.76 5.85  9.05 12.02 6. 47 10. 94 3.03 6.62 4.5 3.17
Eu 1.71 1.77 2.06 1.79  2.17 1. 96 1. 34 1.68 0.61 1.57  0.88 1.17
Gd 7.03 6.59 6.95 5.94  9.64 9.17 6. 97 9. 08 3.41 7.65 3.8 3.13
Th 1.03 0.92 0.93 0.79 1.19 1. 06 0.99 1.36 0.59 1.08  0.64 0.59
Dy 6. 07 4.77 4.42  3.81  6.06 5.11 5. 48 7.3 3.5 602 35 3.6
Ho 1.38 1.55 0.94 0.8 1.2 1.13 1.39 1.71 0.83 1.49  0.80 0. 77
Er 3.38 3.08 2.45 2.11  2.71 3.11 3.82 4.59 2.35 4.11 2.3 2.2
Tm 0.48 0. 48 0.38 0.32 0.4 0.47 0.58 0. 68 0.38 0.65  0.33 0.32
Yb 2. 62 2.57 1.99 1.49  2.14 2.56 3.31 3.9 2.11 3.48 2.2 2.2
Lu 0.39 0.4 0.31 0.25  0.33 0.42 0.54 0.59 0,34 0.55  0.32 0.29
SREE 112.59 84.81 100.52 161.58 320.78  434.69  119.05  357.76  79.66 143.07 146.37  63.81
LREE 90. 21 64.45 172.15 146.01 297.11  411.66 95.97  328.55  66.15 118.04
HREE 22. 38 20.36  18.37 15.57 23.67 23.03 23.08 29.21  13.51 25.03
LREE/HREE 4.03 3.17 9.37 9.38 12.55 17. 87 4.16 11. 25 4.90 4.72
La/Yb 7.18 4.28  18.60 20.32  23.65 21. 90 5.97 13. 45 6.46  6.87
Sm/Nd 0.27 0.32 0.23 0.19  0.18 0.19 0. 29 0.19 0.24 0.27 0.173  0.250
Ce/Yb 14.50 10.63  40.95 46.26 80.28  100.90 12.21 48.36  15.52 16.15
La/Lu 48. 26 27.53 119.42 121.12 153.39  133.48 36.57 88.90  40.09 43,47
Lan/Ybn 4.85 2.89  12.57 13.73 15.98 14. 80 4.03 9.09 4.37  4.64
Smn/Ndn 0. 82 0. 97 0.70 0.58  0.56 0.58 0. 90 0.58 0.73  0.84
Cen/Ybn 3.76 2.75  10.61 11.99  20.80 26.15 3.16 12.53 4,02  4.19
Lan/Lun 5. 01 2.86  12.40 12.57 15.92 13. 86 3. 80 9.23 4.16 4.51
Eu/Eu* 0.82 0. 94 0.84 0.92  0.71 0.55 0. 61 0.50 0.58 0.67
Ce/Ce* 0.95 1.04 1.00  1.03  1.50 1.83 0. 88 1.49 L11 111
Ba 76 2 468 409 312 826 1 086 934 651 781 753 550 150
Sr 49 463 378 440 680 940 55 67 39 71 350 230
Y 39. 78 44.82  33.28 19.23 23.38 30. 99 42.59 48.08  34.26 45.94 22 19
Zr 77.9 113 219 193 292 491 219 270 190 210 190 70
Hf 2,12 3.73 5.15 3.25  6.19 11.6 6. 03 6. 66 3.96 5.09 5.8 2.1
Ga 23.79 22.76  26.79 27.52 23.64 27.72 22.76 19.12  15.39 22.56 17 18
Nb 9.22 6.45  12.25 10.7  15.97 19.03 13.21 15.03  14.03 12.75 25 6
Ta 0. 70 0.31 .25 0.36 1.32 1.38 0.62 0.85 0.86 0.74 2.2 0.6
Be 2.016 1.943  1.651 1.943  2.016 1.724 1. 141 0.6314 1.433 1,651 3 1.0
Pb 25.14 26.66  25.37 25.97  25.7 27.8 27.77 27.83  29.38 27.5
Zn 159.1 348.5  172.2 129.6  90.69 75. 36 99. 28 48.46 143.4 34.63 71 83
Cu 45. 60 96.4  102.3 95.42 112 109.1 8 859 1 829 40.71 50.48 25 90
v 238. 4 226.7  176.5 172.1 165.9 141.2 137.5 108.7 71.61 98.91 60 285
Cr 232.9 216.4  312.0 282.3 130.1 51.85 38. 96 37.46  44.05 52.44 35 235
Ni 49. 29 98.96 120.5 111.8  53.94 30. 32 30. 32 23.44  74.96 22.14 20 135
Co 14.72 32.24  17.95 19.43  18.96 14. 45 15. 79 13.3 49.5 14.18 10 35
Ze/Y 1.96 2.52 6.58 10.04 12.49 15. 84 5. 14 5. 62 5.55 4,57
Hi/Yb 0.81 1.45 2.59 2.18  2.89 4.53 1.8z 1.71 1.88 1.46
Co/Ni 0.30 0.33 0.15 0.17 0.35 0.48 0.52 0.57 0.66 0.64
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Fig. 4 The w(Na,O+K,0)-w(Si0;) diagram for the
volcanic rocks of the Aikendaban Formation
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Fig. 7 Zr/TiOyw (Si0Q,) diagram for the of the vol-
canic rocks Aikendaban Formation
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Table 2 Coupling relationship between collisional tectonism and magmaitic evolution
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TECTONIC SETTING AND ELEMENT GEOCHEMISTRY OF THE
AIKENDABAN FORMATION VOLCANIC ROCKS
IN WEST TIANSHAN

CHEN Yan-jing"'?, BAO Jing-xin', ZHANG Zeng-jie!, LIU Yu-lin!,
CHEN Hua-yong®, CAI Wen-jun®, Herb HELMSTAEDT?
1. Open Laboratory of Crust and Orogen Evolution, Peking University,Beijing 100871,China;
2. Institute of Geochemistry, Chinese Academy of Sciences ,Guiyang 550002,China;
3. Department of Geological Science ,Queen's University, Kingston, Ontario, K7L 3N6,Canada

Abstract: The Aikendaban Formation is a red-colored, continental volcanic sequence, uncon-
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formably overlying on the Dahalajunshan Formation of Early Carboniferous age. It shows no re-
gional deformation and metamorphism. Its main lithologies include trachy basalt, basaltic tra-
chyandesite, trachyandesite and trachyte. The SiO, contents range from 41. 69 to 65.99%, lower
than the average of upper continental crust (66%). Along with increasing SiO, contents,w(Na,O
+K,O) values increase, whereas SI values decrease, with TiO, generally lower than 1. 3% and
Al O, ranging from 12. 82 to 18. 37%. These petrochemical characters show that the Aikendaban
Formation is a typical volcanic sequence of shoshonite series. SiO, contents in basalts and basaltic
trachyandesites are lower than the average of lower continental crust (54.4%), suggesting that
basalts and basaltic trachyandesites were originated from the mantle rather than the continental
crust. On the contrary, the trachytes and trachyandesites, with Si0,>54. 4%, were likely to be
resulted from the crust or related to intracrustal differentiation.

SREE,LREE,Zr,Hf,Nb,Ta,Ba,Sr,Pb and Y contents and Laxn/Yby ratios in basalts and
basaltic trachyandesites are higher than their averages in rocks of the same kinds worldwide,
whereas Cr, Co and Ni contents are lower than their averages in same kinds of rocks worldwide.
This indicates that mantle source was enriched in large ion lithosphile elements (LILE) and in-
compatible elements. With Eu/Eu” <{0. 94 and variable Sr contents (from depletion to enrich-
ment), the basalts and basaltic trachyandesites were probably derived from a heterogeneous man-
tle source resulted from return of upper crustal compositions related to subduction. Eu/Eu” val-
ues in trachytes average 0. 59, lower than 0. 65 which is supposed as average of upper continental
crust. Sr is strongly depleted in trachytes. Meanwhile, the SREE, LREE,LREE/HREE, Lay/
Yby and Ce/Ce" values in trachytes are lower than those in trachyandesites. Sm/Nd ratios aver-
age 0. 25,same as the average of lower continental crust (0. 25). La, Ce, Nd and Sm are enriched
relative to Y and Yb. Ba shows positive anomaly, while Nb, Ta and Hf show depletion relative-
ly. All these characteristics indicate that the trachytes are originated {from an intracrustal differ-
entiation with plagioclase-crystalline fractionation.

Among various lithologies, trachyandesites have highest SREE, LREE, Ba, Sr, Zr and Nb
contents, highest LREE/HREE, Lan/Yby,Ce/Ce" ,Zr/Y and Hf/Yb ratios; and lowest Sm/Nd
ratios. This shows that LILE and HFSE have enriched in trachyandesites, suggesting that mag-
ma has experienced intense crystalline fractionation. With Eu/Eu* =0. 63, lower than the upper
continental crust (0. 65), the trachyandesites have higher HREE contents than basalts and
basaltic trachyandesites, suggesting that trachyandesites have evolved from basaltic and/or
basaltic-trachyandesitic magmas by intracrustal differentiation.

Study on lithologic sequence and geological synthesis shows that the Aikendaban Formation
developed in extension-collapse stage of late collision, i.e. Early Permian in Tianshan Orogen.
Extension of a collisional-orogenic lithosphere generally evolved from shallow crust-level to deep
root-level (lower crust and lithospheric mantle). Eruption of basalts, probably coeval with un-
derplating of mantle-derived magmas, can be used as indicator of the end of a collisional-orogenic

event.

Key words: West Tianshan; Aikendaban Formation; shoshonite; element geochemistry; tec-

tonic setting

ISSN 1001 —-6872¢2004)03—0036—10; CODEN:KUYAE2
Synopsis of the first author: Chen Yanjing, male, 42 years old,a professor of mineral deposit and geochemistry. Now he is en-
gaged in law of regional metallotectonics.


http://www.cqvip.com

