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Abstract: Volcanic rocks in the Dahalajunshan Formation of Wusunshan area in West Tianshan Mountains are composed of basalt, an-
desite, dacite, rhyolite and relevant volcaniclastic rocks, with andesite and rhyolite being dominant. The LA—ICP—MS zircon dating
results show that adesite and andestic tuff lava in the Dahalajunshan Formation from Wusunshan area yield concordant **Pb/**U ages
of 353.916.5Ma and 356.3+4.4Ma, implying that they were erupted at the early stage of Early Carboniferous. Regional correlation
shows that the volcanic magmatism gradually became younger from the north and the south edge of Yili—Central Tianshan plate to
Yili basin, and the eruption time span is small (about 40Ma). Therefore, the age of Dahalajunshan Formation at the south edge of Yili
block should be confined between 363Ma and 326Ma, namely Late Devonian to Early Carboniferous and mainly in Early Carbonifer-
ous Tournaisian period—Visean period. The geochemical characteristics show that the volcanic rocks belong to the calc—alkaline series,
enriched in LREE and depleted in HREE relatively. The primitive mantle —normalized trace element patterns show that intermediate
volcanic rocks are slightly enriched in large—ion—lithophile elements(LILE) such as Cs, Rb, Th and U and relatively depleted in HFSE

and have obvious negative Nb, Ta, Ti anomalies, and that acid rocks are characterized by Rb, Th, U, Ta enrichment and Ba, Sr, P,

:2011-07-28; :2011-10—-12
( M :40872061)
€ - M 1212010050503 ) .{
M :1212010610319) € M :1212010010200)
(1986—), , . . o E—mail:lanzixing160@163.com

(1966— ), , s o E—mail : xuxueyil030@163.com



31 1 : LA-ICP-MS U-Pb 5

Eu, Ti depletion. In combination with the south edge of Central Tianshan tectonic evolution, the characteristics of volcanic rocks in
Dahalajunshan Formation suggest that they were probably formed in an active continental margin environment.

Key words: LA—ICP—MS zircon U—Pb dating; tectonic background; Dahalajunshan Formation; West Tianshan Mountains
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1 U-Th-Pb
Table 1 Analytical results of U-Th—Pb isotopes

from the Dahalajunshan Formation volcanic rocks in Wusunshan aera

- Th™ (U THU (I A = b 14 [ A2 % F & /Ma
/10°° /10° *pp**y lo 2%ppr**u lo PV 1o POPU L lo
10TK05-2
7 1269.67 156070 081 044490 002761 0.05819 000049 3737 194 3646 3.0
1 369.94 52902 070 041117 003590 005578 000113 3497 258 3499 69
12 32401 56011 058 038039 002568 005521 000052 3273 189 3464 32
13 186.83 327.04 057 042068 002801 005693 000061 3565 200 3570 3.7
15 35565 54627 065 040269 002769 005395 000059 3436 200 3387 36
16 29539 39465 075 044828 003060 005674 000072 3761 215 3558 44
18 49456 67635 073 039254 001539 005709 000052 3362 112 3579 32
22 32072 49454 065 046338 001683 005563 000071 3866 117 3490 43
24 299.82 33461 090 042830 001568 005756 000061 3620 112 3607 3.7
27 29278 47134 062 044127 001388 005702 000052 3712 9.8 3575 32
28 70155 60397 116 038562 001317 005577 000046 3312 9.7 3498 28
29 21224 35438 06 050130 002209 005692 000059 4126 149 3569 3.6
31 24624 38889 063 042191 001901 005535 000068 3574 136 3473 41
32 43868 77858 056 043203 001339 005725 000052  364.6 9.5 3589 32
10TK08-2
1 33595 61102 055 041845 000535 005725 000036  354.9 3.8 3589 22
2 34279 27645 124 042857 001242 005589 000051 3622 8.8 3506 31
5 14214 13438 106 041812 001153 005724 000050  354.7 8.3 3588 31
6 31332 28803 1.09 042103 000670 005605 0.00038  356.8 48 3516 23
8 21614 19914 1.09 047958 001012 0.05969 0.00046  397.8 6.9 3738 28
10 14598 17666 083 040889 000922 005548 000043  348.1 6.6 3481 26
1 17888 22711 079 042223 000771 005582  0.0004 357.6 5.5 3502 24
13 22869 21906 104 043412 00088 005693 000042  366.1 6.3 3569 26
14 11336 14833 076 042289 000937 005718 000044  358.1 6.7 3585 27
15 16591 22319 074 046392 001506 005798 000058 387.0 105 3633 3.6
18 19327 25119 077 046027 000690 005684 0.00038  384.4 48 3564 23
20 133.01 165 0.81 045394 000814 005524 0.00039  380.0 5.7 3466 24
24 8372 12893 065 043761 000996 005747 000045 3686 7.0 3602 28
25 21355 3286 065 044314 000716 005710 000038 3725 5.0 3579 23
26 17757 25946 068 058012 000756 0.05769 0.00037  464.5 49 3616 23
29 10278 15521 066 046150 001499 005672 000057 3853 104 3557 35
35 207.87 24646 084 043250 000839 005682 000041  365.0 6.0 3563 25
o N Ba . Sr.P Eu.Ti ,
) , Cs.Rb.Th U o

( GCs.Rb.Th.U),
Nb.Ta.Ti , 6

- o ) 6.1
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( 40Ma),
2 : 6.2
Table 2  Analytical results of major and trace elements and REE ’
of Dahalajunshan Formation volcanic rocks from Wusunshan area
b 10TK087 10TK085 10TK08-6 10TK052 10TK09-1 10TK09-2 10TK10-1 ,
Ak Z R %A 7 it 4
SO, 54.18 54.26 59.28 61.53 75.34 78.92 77.76 ’
TiOz 0.94 1.36 1.00 0.82 0.23 0.06 0.08
AlLOs 15.03 16.79 18.30 16.03 13.26 11.45 12.02
Fex0s 2.29 4.26 2.60 1.64 0.73 0.65 0.81
FeO 6.05 483 3.26 2.83 0.46 0.47 0.62 ° )
MnO 0.29 0.33 0.19 0.09 0.03 0.06 0.05 R
MgO 7.14 3.30 2.19 1.80 0.15 0.06 0.12
Ca0 511 5.87 381 2.80 0.23 0.16 0.22 >
NaO 221 3.64 437 4.66 3.76 352 3.69
K20 2.49 1.92 2.32 352 4.85 4.09 3.88 _ _
P20s 0.22 0.39 0.34 0.27 0.05 0.03 0.04
Lol 385 2.80 2.05 3.70 0.58 0.26 0.57
Totle 99.80 99.75 99.71 99.69 99.67 99.73 99.86 [28-29]
Pb 531 12.2 24.7 156 12.3 26.3 315 ’ —_
Zn 182.0 133.0 96.6 67.5 18.1 21.7 26.0 r—"Ar
Cr 389.00 13.20 8.14 4.76 5.42 383 6.03 439Ma |
Ni 105.00 11.70 3.36 241 2.83 2.75 2.94
Co 23.10 14.40 8.74 6.59 1.23 0.90 0.71
Li 40.2.00 19.20 27.50 29.9 1.93 2.09 1.80 SHRIMP U -Pb
Rb 101.0 90.1 76.9 115.0 163.0 187.0 181.0 31
cs 357 368 423 4.06 2.07 273 2.79 439Ma . 435Ma®l,
Mo 0.08 0.85 0.68 0.45 1.24 1.04 0.47 )
S 326.0 559.0 542.0 255.0 455 19.1 15.2
Ba 393.0 430.0 655.0 547.0 281.0 36.3 45.0 ’
Y 169.00 250.00 96.30 69.40 4.47 0.04 3.48 - )
Sc 25.80 24.80 14.60 10.30 4.42 2.45 3.02
Nb 10.0 8.6 13.8 15.7 27.7 26.8 19.8
Ta 1.02 0.77 0.90 1.10 1.96 2.12 2.71 >
Zr 133 186 274 304 296 129 131 YAr—*Ar
Hf 311 4.48 7.00 7.74 9.01 5.89 5.97 U-Pb [32-34.28)
Ga 16.9 20.6 19.8 19.1 18.3 16.6 17.6 ’
u 111 1.24 2.57 3.92 6.05 397 4.35
Th 5.63 3.66 7.84 13.20 24.70 23.10 24.40 415~345Ma,
Y 19.4 29.9 33.1 30.3 39.4 459 38.1
La 16.9 234 34.3 34.9 52.8 20.4 20.1
Ce 36.9 52.7 729 72.0 108.0 49.1 44.8 ,
Pr 426 6.78 8.65 8.47 12.60 5.81 6.32
Nd 17.1 28.1 36.3 343 465 231 228 °
Sm 4.05 6.17 6.99 6.63 8.48 5.81 7.05
Eu 1.010 1.700 1.740 1.380 0.610 0.081 0.075
Gd 3.85 6.14 6.13 5.64 7.06 6.28 5.43
Tb 0.55 0.90 1.02 0.89 1.19 1.15 0.95 —
Dy 3.61 5.18 5.52 4.70 6.26 6.69 6.52
Ho 0.78 1.17 1.31 1.16 1.54 1.75 1.31 _—
Er 2.09 3.03 3.30 2.90 3.90 413 392 °
Tm 0.30 0.47 0.61 0.55 0.74 0.83 0.66
Yb 1.74 2.70 3.63 339 4.87 4.87 3.87
Lu 0.26 0.42 0.48 0.43 0.62 0.58 0.58 ’
S REE 93.40 138.86 182.88 177.34 255.17 130.58 124.38 — B8l
(LalYb)x 6.60 5.89 6.42 6.99 7.37 2.85 353
(La/Sm)x 2.61 2.37 3.06 329 3.89 2.19 1.78
(Gd/Yb)x 1.79 1.84 1.37 1.35 1.17 1.04 1.14 o
3 Eu 0.77 0.83 0.79 0.67 0.23 0.04 0.04

%,

107
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Table 3 Volcanic rock ages of Dahalajunshan Formation in the West Tianshan Mountains
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