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Abstract; It can better understand the geological evolution of the Tethys and construction of the whole Tibet plateau through
studying Mesozoic volcanic rocks widely exposed in Lhasa block. In present study, we report new major trace of elemental com-
positions and zircon U-Pb dating results of the Duoni Formation volcanic rocks in north Lhasa block. Duoni Formation volcanic
rocks in Daguo and Mayuexiang areas mainly contain acid rocks and a few basalts, andesitic-basalts (intermediate-basic group).
The intermediate-basic rocks with high Cr (184X 107° in average) and Ni (43X 107° in average) , showing geochemical charac-
teristics similar to the volcanic rocks that in arcs or active continental margins, such as LILE’s enrichment and HFSE’s deple-
tion, which thought to be the melting products of continental marginal mantle wedge below a thickened crust due to southward
subduction of the Bangongco-Nujiang ocean. The acid rocks have relatively high Si0,, K:O, K;O/Na;O and very low Mg*
(the maxim is 32. 4), enrich in Rb, Ba, Th, U and LREE, high Rb/Sr (1. 06—4. 47, the average is 2. 73), and have spiderg-

ram patterns similar to the acid rocks of the Linzizong Group derived from a crust source. Thus, the acid rocks in Duoni For-
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mation were came from a magmatic source different from those of the intermediate-basic rocks. Zircons from two acid rocks in
Duoni Formation were dated by LA-ICPMS, obtaining age of 11621 Ma and 11541 Ma, respectively. We suggest that there

are probably two possibilities for the formation tectonic setting of Duoni Formation: the southward subduction of the Bangong-

co-Nujiang ocean, or the tectonic extension in Early-Cretaceous in the Lhasa terrane.

Key words: Lhasa block; Duoni Formation; Early Cretaceous; Bangongco-Nujiang Ocean; geochemistry.
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Fig. 1 Distribution of the Late Jurassic-Early Cretaceous volcanic rocks on Gangdese, South Tibet
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Table 3 Composition of major (%) and trace elements (10~°) for volcanic rocks of Duoni Formation

06DNO02 06DNO03 06DN04 06DN07 06DN08 06DN10 06DN14 06DN16 06DN18 06DN19 06DN21 06DN11 06DNI12 06DN17

Si0;  65.78  69.48  66.87  73.94 73.33 75.00 72.94 70.16 71.46 70.16 76.19 48.85 52.68  50.05
TiO, 0. 69 0. 49 0.74 0.31 0.32 0.31 0. 25 0.47 0.44 0. 45 0.17 1. 10 1. 15 0. 97

AlbO3  14.39  14.43 14.75 12.57 12.85 12.78 13.43 14.84 13.77 14.19 12.64 18.01 16.69 17.10
TFe: O3  5.90 3.99 5.79 4.31 3.84 2.87 2.95 3. 00 3.83 4.57 1. 89 7.41 8.42 9.22
MnO 0. 05 0. 04 0. 06 0.03 0.02 0.01 0.03 0.13 0.02 0.01 0.02 0. 09 0. 09 0. 20
MgO 0.99 0. 81 0. 81 0.22 0.19 0.13 0.61 0. 07 0. 06 0. 10 0.01 2. 96 3.97 6.12
CaO 2.02 0.51 0. 96 0. 25 0. 35 0.12 1. 98 0. 80 0. 31 0.51 0.34 10.62 9.66 11.04
Na; O 3. 44 4. 40 4. 60 1. 85 2.46 2.01 1. 00 2.70 2.28 2.94 2.70 2.74 2.54 2.59
K;0O 3.61 3.75 2.79 4. 81 4. 57 5.21 5. 26 6. 37 6.76 5.77 5.30 0.61 0. 31 0.73
P, 05 0. 15 0. 06 0.12 0.01 0.01 0.01 0.02 0. 05 0.07 0. 05 0. 00 0.19 0.11 0.13
2.53 1.71 2.34 1.81 1.77 1. 57 1. 42 1. 41 1. 07 0. 94 0. 74 7.98 4.10 1. 96
99.55 99.66  99.83 100.10 99.71 100.02 99.89  99.98 100.06  99.69 100.02 100.57  99.71 100.10
Mg# 28.1 32.1 24.6 10. 8 10. 4 9.8 32.4 4.9 3.4 4.8 1.5 48.2 52.3 60. 7
Sc 11.9 8.65 11.8 6. 40 6. 37 6. 15 8. 98 7.59 6. 68 7.74 1.90  22.0 25. 22.1

Ti 3702 2577 3871 1538 1619 1592 1243 2543 2377 2558 820 6 405 6873 5723
\% 44, 23.7 43.6 2.87 3.26 1.46  18.9 22.8 20.3 23.4 3.78 165 171 148
Cr 15. ¢ 11.5 15.5 29.2 1.82 5.14  25.8 6.57 17.3 18.8 6.19 182 186 186
Mn 387 261 448 198 181 96 204 989 137 111 158 652 738 1485

Ne e

Co 7.28 3.47 6. 88 0. 68 0. 44 0. 33 1.62 4. 95 1.92 1.77 0.80 24.9 27.6 21.0
Ni 6. 37 3.22 3.71  18.9 2.02 1.12 10.4 2.55 3.55 5.06 2.97  37.2 18.2 74.3
Cu 15. 4 16.7 7.07 10.5 8. 08 6. 33 6.59 8. 05 6. 65 7.56 6.22 41.7 30.7 29.0
Zn 73.3 42.2 53.5 40. 4 47. 28.7 16.9 85.7 20.2 27.1 32.2 65.2 62.7 180.9
Ga 18.9 17. 6 18.7 18.5 17. 4 19.7 17.2 18.5 15.7 16. 5 12.0 16. 4 16. 2 16. 6
Ge 2.47 1.51 1. 89 2.28 2.19 2.13 2.39 2.32 3.04 2.67 3.14 2.09 2.06 2.00
Rb 130 147 99 214 201 213 226 280 279 272 191 17.3 4.03  32.3
Sr 101 67.0 92.9 77.1 96. 8 84.7 70. 5 70. 6 74.6 106 65.0 231 227 366

Y 43.6 39.8 45.5 37.0 43. 8 46. 9 46. 1 27.9 38.3 41. 4 24.9 23.0 20. 6 22.0
Zr 431 379 474 482 484 476 209 311 271 307 187 162 129 148
Nb 14. 2 14.0 14.1 16.9 17.1 17.3 12.5 12. 4 11.6 11.7 13.6 9.10 5.31 8. 37
Cs 3.81 4.11 2.84 15.5 18.8 12.2 14.9 14.0 14.1 13.6 4. 87 7.66 8.05 6. 30
Ba 462 382 521 492 357 382 328 471 565 469 641 125 85 262

La 33.1 21.5 30. 5 39.5 28.5 33.3 58.1 37.4 41.2 41.0 38. 4 18.8 9.55  22.
Ce 70.7 44.0 64. 2 77.0 59.2 63.8 115.2 73.8 83. 79.3 74. 6 40.9 22.0 45. 4
Pr 8. 80 5.61 7.74 9.95 7.43 8.21 14.17 8. 65 9.78 9. 50 8.21 5.23 2.92 5. 69
Nd 32.2 20. 6 29.3 35.0 26.7 28.8 48.1 30.0 34.6 32.6 27.3 19. 3 11.8 21.4
Sm 7.08 4.53 6.33 6. 77 5. 72 5.83 9.44 6.11 7.01 6. 40 5.03 4.11 3.05 4. 24
Eu 1. 44 0.75 1. 38 1. 06 1. 14 1.09 0. 64 1. 04 0. 97 1.16 0. 67 1.22 1.08 1.24
Gd 7.37 4. 84 6. 83 6.18 6. 39 6.42 8.42 5.71 6. 66 6. 37 4. 45 4.09 3.42 4.18
Tb 1.28 0. 99 1. 26 1.08 1. 24 1. 29 1. 46 0.93 1.13 1. 15 0.70 0. 69 0.62 0. 66
Dy 8. 10 6. 81 8.53 6. 86 8. 07 8. 42 8. 85 5.73 6.99 7.15 4. 43 4. 46 3.91 3.96
Ho 1. 69 1.54 1. 81 1. 49 1. 67 1.82 1.77 1. 14 1. 44 1. 49 0. 87 0. 86 0.81 0. 83
Er 4. 84 4.70 5.26 4. 35 5.07 5.38 4. 91 3.27 4.17 4,31 2.61 2.43 2.36 2.19
Tm 0.73 0.74 0.76 0. 66 0. 77 0. 83 0.72 0.47 0.59 0.62 0. 40 0. 36 0. 34 0.32
Yb 4. 59 4.78 4.99 4. 42 5.09 5. 34 4. 49 3.18 3. 90 4.11 2.67 2.23 2.09 1.97
Lu 0.72 0.76 0.76 0.72 0. 84 0. 86 0. 68 0.51 0. 60 0. 64 0.43 0. 35 0. 33 0.32
Hf 10. 7 10. 5 11. 4 11. 8 12.0 11. 8 7. 9. 06 7.90 8.70 5. 95 4. 60 3.69 3. 90
Ta 1.23 1. 26 1. 26 1. 49 1.51 1. 49 1.23 1.19 1.13 1.12 1.35 0. 69 0.48 0.63
Pb 22.6 13.6 4.35 8.79 10.6 7.34 12 16.9 20.7 30.5 6.11 8.78 10.4 14.0
Th 17.9 20. 4 18.1 22.6 22.1 22.4 27.9 25.9 24.6 24.7 23.7 8. 26 5.00 8.16
U 4.11 4.51 4.32 3.30 3. 90 3.77 5.28 5.93 5.91 4.53 3.78 1.37 1. 19 1.47

A/CNK  1.09 1.18 1. 20 1. 44 1.33 1. 39 1. 23 1.16 1.18 1.18 1.17 0.74 0.76 0. 68
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Table 4 Comparison between trace elements (107°) of basic volcanic rocks from Duoni Formation and from some else areas

Cr Ni Zr Hf Ta Y Yb La/Yb Nb/Ta Mg#
54.3 15.7 143 4. 00 7.61 0. 56 21.2 2.13 8.51 13.7 50. 2
Egmont 21.2 7.89 119 3. 40 4. 94 0. 47 22.0 2.05 8. 69 10. 9 51.2
195 5. 67 12.8 0.76 20.7 1. 89 15.5 17. 4 56.0
184 43 146 4. 06 7.59 0. 60 21.9 2. 10 8.08 12.6 53.8
: (2008); Egmont Price et al. (1999); Rich-
ards and Villeneuve(2002).
s — ; (2003)
(Bacon and Druitt, 1988; Ingle er al. , 2002); ,
(Roberts and Clemens, 1993; Tepper et
al. , 1993; Guffanti et al. , 1996), Al. LA-ICPMS U-Pb s
Th,LREE. , , 1161 Ma 115+
1 Ma,
: (D) )
. (2) SiO; (Xu et
(67. 80% ~176. 75%), Mg® ( al. , 1985; Harris et al. , 1988, 1990);
32.4), (Coulon ez
(Baker et al. » 1995). (3) La-la/Sm.Lala/ al. , 1986; Hsii et al. s 1995; , 1997, 2004;
Yb ( ) , Ding and Lai, 2003; Ding et al. , 2003; Kapp et al. ,
) (D 2003; ,2006),
) SiO, \K; O (Zhang et al. , 2004),
K,0/Na, O, Rb.Ba Th, ,
U.LREE , Rb/Sr(1. 06~4. 47 (120~95 Ma)
2.73),
C  9b). - )
4.2 - , ,
, - ( ,1973;
. . : ,1983, 1997, 2004; ,2000;
Yin and Harrison, 2000; ,2004) ,
, : (2006) :
R O Ar/3 Ar

116 =2 Ma,
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