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1 (%) . (Rb.Ba,Th,U)
(X107¢) ,
Table 1 Compositions of major element( %), REE and trace g
elements (X 107°) in the Tianbaoshan Formation ° ’ '
CX67-1 | CX67-3 | CX68-1 | CX70-2 | CX70-3 | CX67-2 | CX70-1 '
Si0, | 72.59 | 73.53 | 73.93 | 76.96 | 68.78 | 44.63 | 31.65 ’ 10
TiO, 0.3 0.26 | 0.28 | 0.14 | 0.24 | 1.98 1.8 ¢ 3b),
ALO; | 13.27 | 13.52 | 13.05 | 11.3 | 13.87 | 18.51 | 18.08
Fe,O5 | 1.12 1 0.39 | 1.99 2.7 268 | 2.54 O SHRIMP U-Pb
FeO | 1.89 | 1.58 | 2.19 | 0.92 | 4.19 | 10.44 | 18.95
MnO | 0.17 | 0.21 | 0.08 | 0.03 | 0.07 | 1.55 | 0.38 ( )
MgO | 1.32 | 1.46 | 1.42 1.3 1.96 | 6.84 | 15.69 , U-Pb ,
CaO 0.4 0.19 | 0.57 | 0.09 | 0.25 1.8 0.51 ( ) i
Na,O | 0.1 0.08 | 1.59 | 0.09 | 0.09 | 0.05 | 0.02
K,0O 5.9 5.52 | 4.73 | 4.39 | 4.45 | 3.63 | 0.31 o
P,Os | 0.15 | 0.09 | 0.15 | 0.02 | 0.16 | 0.26 | 0.25
CO, 0.47 | 0.12 | 0.47 | 0.12 | 0.39 | 0.21 0.3 U-Pb )
H,O | 2.08 | 2.24 | 1.46 | 2.08 | 2.94 | 6.74 | 9.95
99.76 | 99.8 |100.31| 99.43 | 100.09 | 99.32 | 100.43 °
La 99.4 | 63.9 | 71.9 | 52.7 | 77.9 | 13.9 | 14.8
Ce 195 124 159 116 159 32.3 | 30.1 ,
Pr 20.4 | 17.5 | 17.3 | 12.3 | 18.3 | 4.34 | 3.91
Nd 78.1 | 68.2 | 66.6 | 43.6 | 70.8 | 19.8 16 ’
Sm 16 16.5 | 13.7 | 9.02 17 5.41 | 4.16 ( ,1986),
Eu 1.74 | 1.62 | 1.52 | 0.51 | 1.74 | 1.97 | 0.84 ,
Gd 13.7 | 15.5 | 12.6 | 7.95 16 5.62 4.8
Tb | 2.31 | 2.83 | 2.01 | 1.33 | 2.73 | 0.94 | 0.89 SHRIMP U-Pb °
Dy 13.7 | 17.6 | 12.1 | 8.55 | 16.6 | 6.22 | 5.77 N
Ho 2.78 | 3.49 | 2.56 | 1.72 | 3.11 | 1.29 | 1.23 , i
Er 7.95 | 9.83 | 7.35 | 5.04 | 8.82 | 3.95 | 3.61
Tm 1.1 1.35 | 1.o1 | 0.73 | 1.21 | 0.55 | 0.51 ’
Yb | 6.85 | 8.46 | 6.61 | 4.7 | 7.72 | 3.59 | 3.52 (CX67-1),
Lu 0.97 1.14 0.93 0. 66 1.1 0.53 0. 54 s 27°21.558", 102°
460 | 351.92 | 375.19 | 264.81 | 402.03 | 100.41| 90.68 1. 216, . . .
Sr 12.2 | 8.65 | 27.4 | 4.16 | 6.46 | 8.82 | 3.81
Rb 289 345 188 208 202 285 28.3 ’ o ’
Ba 941 949 788 727 569 483 26. 4 s s
Th 51.6 | 54.2 | 29.4 | 38.2 | 23.6 2.6 1.12
Ta .61 | 1.82 | 1.6 | 1.62 | 1.75 | 0.54 | 1.21 ' ' ’ ’
Nb 21.3 | 22.1 | 21.8 14 22.4 9.1 20. 6 C D,
Zr 291 273 272 152 225 138 125 15 , 2
Hf 8.83 8.6 8. 66 5 7.54 | 4.14 | 3.41 . U 94 335ppm. Th
Y 73.8 | 83.9 | 67.8 | 47.5 | 82.4 | 34.5 | 35.5
Se 10.2 | 9.48 | 10.1 | 3.57 | 8.39 | 47.5 | 48.4 7 335ppm. Th/U 0.4
Cr 4.21 | 7.85 | 4.91 | 5.96 6.8 440 223 1. 39, . n(* " Pb)/
Co 2.57 3.82 3.6 2.06 3.51 42.7 57.1 n(235U)*H(ZOGPb)/n(mU) , S
Ga 25.1 | 25.7 | 19.9 | 18.4 | 25.4 | 28.1 | 24.9
Pb 1712 1595 292 5.47 5.95 613 11.6 ’ ’ 14
U 4.26 5 4.18 | 5.18 1.6 0.77 | 0.27 ( 5),
n(*"Pb) /n(**Pb) 1028 +
9Ma, MSWD 1.3, n(***Pb) /n(**¥U)
’ Ba Rb 1026Ma, , n(*"Pb)/
Th,Ta Nb U La,Sr P Sm,Tl n(gogpb) n(206pb>/n<238U)
U Gd ¢ 3b),

. 1028 Ma
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Fig. 4 CL images of zircons for acidic volcanic rocks from the Tianbaoshan Formation
2 SHRIMP U-Pb
Table 2 Zircon SHRIMP U-Pb analytic results from the felsic volcanics of the Tianbaoshan Formation
206 P, . U Th 239 T~ n(**Pb) | n(**"Pb) 207 /(206 207 /(235 206 /(238
Pb¢ : 81Uh 205 p}, () (5 Pb) 7n(2°7Pb) /n (25 Pb)|n(2°"Pb) /n(?°U) [n(?°°Ph) /n(?38 1)
0 N 23 0 ) 0
O | (x10-5) M) M) (%) (%) (%)
1. 0.12 251 98 0. 40 38.1 1047419 | 1090426 0.0758041.3 1.842+2.4 0.1763+2.0 0. 832
1.2 0. 10 162 111 0.70 23.4 999419 | 1035+£37 0.0738*1.8 1.705+2.7 0.1676+2.1 0.748
1.3 0.17 155 175 1. 16 22.7 1014419 | 1045437 0.0741+1.9 1.740+2.8 0.1703+2.1 0.742
1.4 0.47 94 79 0. 87 13.9 1021420 | 1029465 0.0736+3.2 1.7414+3.9 0.1717+2.2 0. 557
1.5 0.09 328 138 0. 44 48.7 1028418 | 982425 0.07186+1.2 1.713+2.3 0.1729+1.9 0. 836
1.6 0. 20 120 79 0.68 17.3 995420 | 107639 0.0753*1.9 1.733+2.9 0.1670+2.1 0.736
1.7 0.27 142 155 1.13 21.9 1065420 | 1050444 0.0743+2.2 1.840+3.0 0.1796+2.1 0.691
1.8 0.24 200 234 1.21 25.1 877418 | 1027+46 0.0735+2.3 1.477+3.1 0.1458+2.2 0.691
1.9 0.43 228 254 1.16 33.9 1027418 | 989436 0.0721x1.8 1.717+2.6 0.1727+1.9 0.741
1. 10 0. 31 148 61 0.43 20.9 981418 | 104647 0.0742+2.3 1.680+3.1 0.1643+2.0 0. 651
1.11 0. 34 201 202 1.03 30. 2 1033419 | 1001441 0.0725+2.0 1.739+2.8 0.1739+2.0 0.695
1.12 0.27 250 335 1. 39 37.8 1045419 | 928450 0.0700+2.4 1.698+3.1 0.1760+2.0 0.632
1.13 0.22 335 173 0.53 49.5 1022418 | 1047429 0.0742+1.4 1.758+2.4 0.1719+1.9 0.801
1. 14 0.23 286 231 0. 83 44,8 1076423 | 1003428 0.0726+1.4 1.819+2.7 0.1817+2.3 0. 858
1. 15 0.31 178 80 0.47 26. 2 1018419 | 1038448 0.0739+2.4 1.742+3.1 0.1711+2.0 0. 643
1 +19Ma ; (1988)
1466+21/—19Ma; (2003)
4.1 U-Pb
(1986) . (1991) Rb- 958 = 16Ma, 961
Sr 907 +27Ma, 1466Ma s
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3 Sr. Nd
Table 3 Sr and Nd isotopic composition for the felsic volcanics of the Tianbaoshan Formation
Rb Sr n(8"Rb) /n (%6 Sr) n(8"Sr) /n(%¢Sr) + 26 [71(87Sr)/n(8“Sr) i
CX67-1 274.999 10. 351 82.974936 1.519986-+0. 000034 0.572016
CX67-3 330. 595 7.344 143. 540666 1. 75089540. 000041 0.110976
CX68-1 179. 392 21.979 24. 452544 1.070418=40. 000012 0.791054
Sm Nd n(M7Sm) /n(M** Nd) n(MNd) /n("MNd) + 26 I:II(HBN(D//H(I“Nd) i ena (1) tpm
CX67-1 16. 205 79.041 0.123947 0.511984+0. 000014 0.511334 —5.32 1904
CX67-3 16. 360 69.569 0.142172 0.512108+0. 000013 0.511362 —4.78 1861
CX68-1 13.910 66. 934 0.125643 0.51201640. 000013 0.511357 —4. 88 1869
~16.36pg/g , n("*Nd) /n(*""'Nd) 1. 0Ga ,
0.511984~ 0.512108 yena (1) —5.32 o
—4.78 C 3, Nd ,
. 1. 0Ga ena () +6.2~ ’ ’
+9.4 (Jahn et al. , 1988), s s
ena (1) ( SHRIMP U-Pb o
1. OG&I ) ) ’ 1)
o ENd ) ’
S , s o
0. 8Ga ] o
A2 ) eva (1) =0.8Ga) +1.11 +
/ References
2.62, OIB
“ ”»
( 9 3 s s s . 1999. R
,2003) . . : . 1~89
A2 , . . 1997.
€N(1(f) E_\]d(l‘) . » 1~66.
s , , s , s . 1988.
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Chronology and Tectonic Environment of Tianbaoshan Formation:
New Evidence from Zircon SHRIMP U-Pb Age and Geochemistry

GENG Yuansheng, YANG Chonghui, DU Lilin, WANG Xinshe, REN Liudong, ZHOU Xiwen
Institute o f Geology .Chanise Academy of Geology Science s Beijing, 100037

Abstract

Volcanic rocks in the Tianbaoshan Formation, distributed in Huili area on western margin of Sichuan

Province, are mainly felsic volcanics. These volcanic rocks are classified as rhyolite, riched in SiO, from
68.78% to 76.96% and K,O, with ratio of Na,O/K,O between 0. 01 and 0. 34. They are mid fractionation

in REEs, with strong negative anormality of Eu (Eu/Eu* =0. 18~0. 35), meanwhile depleted in trace ele-

ments of Ba, Ta, Nb, Sr, Ti, so have some characteristics of A-type granite. ey (z) in these volcanics is

from —3.05 to —3. 45, similar to the S-type granite from the melted crust, which indicates that the felsic

volcanics mainly formed by the crust melting. Zircon SHRIMP U-Pb age dating of 1028 =9Ma indiacates

that felsic volcanics in the Tianbaoshan Formation were erupted during the late stage of Meso— proterozo-

ic.

Key words: Tianbaoshan Formation; felsic volcanic rocks; geochemistry; zircon SHRIMP U-Pb age
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